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SOLID  STATE 
MINI  AF  GENERATOR 

Fully  transistorized  sine  and  square  wave  generator,  10  Hz  to  100  kHz  in  four 
bands.  Smallest  in  world  7^"  x  3%"  x  3%",  1.9  lbs.  An  FET  oscillator  with  a 
thermistor  and  intensive  reverse  feedback  maintain  the  output  at  minimum  dis- 
tortion and  constant  level  (less  that  0.3%  200  Hz-lOO  kHz  and  less  than  0.8% 
10-200  Hz).  The  power  supply  is  built  in  (100-120  vac  50/60  Hz  and  is  stabilized 
to  0.1%  against  line  voltage  fluctuations.  Square  wave  rise  time  0,2  /xs.  Output 
impedance  600  ohms  ±  100  ohms  unbalanced.  This  generator  is  built  for  the 
laboratory  but  is  available  at  ham  prices $59.95 


Broadcast  stations  and  laboratones 
have  been  ordering  and  re-ordering 
this  generator.  Here  is  a  top-notch 
professional  piece  of  test  equip- 
ment at  an  amateur  price. 

Buy  this  fine  product  at  your 
nearest  distributor  or  order  from 
Redline  Company,  Jaffrey,  N.H. 
03452.  Please  add  $1  for  postage 
and  handling. 

DGP  Company,  Jaffrey,  N.H.  03452 
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IVavno  Green 


Silent  Keys 

It  seems  passing  strange  to  me  that  I  have 
yet  to  hear  of  any  sort  of  ham  ghost  story* 
Do  haras  who  pass  beyond  suddenly  give  op 
the  passion  of  a  lifetime  and  find  something 
better  to  do?  It  may  be  that  there  is  some- 
thing to  this  tale  Dante  passed  along  about 
hell  and  perhaps  most  of  the  DX^ers  are 
there,  hacking  away  with  bent  keys  and 
crystals  that  won't  oscillate.  Then-  dial 
cables    probably  have  a  lot  of  slack  too. 

In  all  semi-seriousness,  I  wonder  if  any 
readers  have  had  any  hints  from  the  next 
world  about  DX  conditions  there?  Any 
ouija  board  communications?  Automatic 
writing?  Or  even  via  a  medium?  I  gather, 
after  a  lot  of  reading,  that  communications 
with  the  departed  is  rather  well  substantiated 
to  all  but  the  most  closed  of  minds.  The 
problem  with  gettkig  through  seems  to  be 
one  of  converting  frequencies.  ,  .time  and 
again  they  try  and  explain  to  us  that  their 
"vibrations"  are  on  a  different  wavelength 
than  ours.  Since  this  obviously  is  not 
electro-magnetic  waves  that  are  involved^  we 
may  just  have  a  clue  that  there  are  other 
types  of  waves  than  electromagnetic. 

Mediums  seem  to  be  people  that  are 
sensitive  to  the  other  frequencies.  Convert- 
ers. They  usually  are  connected  in,  not  with- 
out QRM  and  other  noise,  to  a  medium  in 
the  next  world  who  acts  as  a  second  convert- 
er. The  result  can  be  a  rather  good  circuit, 
but  is  frequently  about  like  trying  to  work 
a  YK  long  path  on  a  weekend. 

Merely  being  aware  that  there  is  a  pos- 
sibility of  a  spectrum  other  than  our  electro- 
magnetic  should  be  enough  to  get  some 
experimenters  working  on  the  problem.  I 
am  not  sure  what  we  might  do  if  we  found 
out  how  to  use  a  new  spectrum.  I  suspect 
that  it  would  tie  in  with  telepathy,  might 
well  be  instantaneous  (which  make  wave* 
length  hard  to  define)  and  spaceless  (which 
is.  an  obvious  function  of  instantaneous). 
What  do  you  think?  Or  would  you  rather 
not  think  about  it? 

Conversions  of  Commercial  Equipment* 

In  the  past  I  have  been  somewhat  reluc- 
tant  to  devote  much  space  in  73  to  detailed 
conversions  of  commercial  equipments*  The 


concept  being  that,  no  matter  how  fascinat- 
ing the  conversion,  it  would  be  of  specific 
value  to  only  a  very  small  percentage  of  our 
readers.  In  cases  where  a  conversion  or  mod- 
ification would  work  with  a  number  of  dif- 
ferent pieces  of  equipment  we  have  gone 
right  ahead  and  published  the  articles. 

While  this  policy  was  good  for  the  majority 
of  our  readers,  it  stiU  had  the  drawback  of 
withholding  valuable  information  from  others. 
Now  I  have  a  little  scheme  that  may  solve 
this  problem.  I  propose  to  publish  modifica- 
tion articles  separately  and  make  them  avail- 
able to  those  interested  at  a  nominal  price- 
The  author  would  still  be  paid  the  regular 
price  for  his  article.  •  .the  readers  who  need 
information  on  their  particular  piece  of 
equipment  could  get  it.  .  .and  we  wouldn't 
have  to  fMl  up  the  pages  of  73  with  mods  on 
commercial  gear  owned  by  2%  of  our  read- 
ers. 

So,  if  you  have  worked  out  any  interest- 
ing improvements  on  your  gear,  perhaps  this 
is  the  time  to  sit  down  and  write  an  article 
on  it.  Send  in  the  complete  schematic  dia- 
gram with  the  article.  While  it  is  virtually 
impossible  to  print  these  in  73  because  they 
take  up  too  much  room,  we  can  easily  in- 
clude them  in  a  modification  booklet. 

Proofing  73 

Now  and  then  an  incautious  reader  has, 
in  the  past,  offered  to  help  us  beat  back  the 
growing  tide  of  small  errors  and  typos  in  73. 
Unfortunately  we  have  never  been  far  enough 
ahead  to  do  anything  as  simple  as  that.  Now 
that  we  are  setting  our  own  type  right  here 
in  our  own  headquarters  there  is  a  glimmer 
of  hope  that  we  may  someday  have  a  few 
articles  ready  for  publication  more  than  one 
week  before  the  presses  start  running. 

If  you  would  like  to  have  a  chance  to 
look  at  some  of  our  incredibly  fabulous 
articles  before  publication  and  promise  to 
read  them,  watching  for  obvious  typos  and 
unohvious  author  errors.  .  .and  even  down- 
right nmtakes.  .  .and  return  them  at  the  next 
high  tide,  all  done  with  the  welfare  of 
amateur  radio  in  your  heart  (no  pay,  this 
means),  then  keep  not  your  intentions  a 
secret, 

(continued  on  page  98) 
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For  The  Experimenter ! 

International  EX  Crystal  &  EX  Kits 

OSCILLATOR  /   RF  MIXER  /   RF  AMPLIFIER  /   POWER  AMPLIFIER 


I 


Available  from  3»000  KHz  to  60.000  KHz.  Supplied  only  in 
HC  6/U  holder  Calibration  is  ±:.02%  when  operated  in  International 

OX  circuft  Of  its  equivalent,  (Specify  frequency) 


v^ 


ox  OSCfLLATOR 

Crystal  controlled  transistor  type. 
Lo  Kit  3.000  to  19.999  KHz  ^ 

Hi  Kit  20.000  to  60,000  KHz       >> 
(Specify  when  ordering) 


295 


r 


MXX-1  Transistor  RF  Mixer  $3.50 

A  single  tuned  circuit  intended  for  signal  con- 
version in  the  3  to  170  MHz  range.  Harmonics 
of  the  OX  oscillator  are  used  for  injection  in 
the  60  to  170  MHz  range. 

Lo  Kit  3  to  20  MHz 

Hi  Kit  20  to  170  MHz 

(Specify  when  ordering) 


SAX^I 


PAX-1 


BAX-1 


SAX-1  Transistor  RF  Amplifier  $3.50 

A  small  signal  amplifier  to  drive  MXX-1  mixer. 
Single  tuned  input  and  link  output. 

Lo  Kit  3  to  20  MHz 

Hi  Kit  20  to  170  MHz 

(Specify  when  ordering) 

PAX-1  Transistor  RF  Power  Amplifier       $3.75 

A  single  tuned  output  amplifier  designed  to 
follow  the  OX  oscillator.  Outputs  up  to  200  mw 
can  be  obtained  depending  on  the  frequency 
and  voltage.  Amplifier  can  be  amplitude  modu- 
lated for  low  power  communication.  Frequency 
range  3,000  to  30.000  KHz. 

BAX'1  Broadband  Amplifier  $3.75 

General  purpose  unit  which  may  be  used  as  a 
tuned  or  untuned  amphfier  in  RF  and  audio 
applications  20  Hz  to  150  MHz.  Provides  6 
to  30  db  gain.  Ideal  for  SWL.  Experimenter  or 
Amateur* 

Write  tot  cornpl^te  catalog. 
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iance    Operator 


1 


Thundering  across  the  airways  and  re- 
verberating from  speaker  cones  throughout 
the  length  and  breadth  of  ''hamdom''  has 
come,  like  the  piercing  wail  of  a  cow  with  a 
stepped-on  udder,  yet  another  epithet  with 
which  to  flail  and  degrade  an  ethnic  group 
within  the  amateur  radio  fraternity,  i.e..  You! 
You!  You!  Unspeakable  appliance  opera toi^ 
you!!! 

By  over-simplification,  an  appliance  op- 
erator is  one  who  does  not  build  his  own 
equipment.  He  allegedly  has  the  intelligence 
of  a  mentally  retarded  and  recently  pole- 
axed  ox,  the  energy  of  a  three-toed  tree  sloth, 
thinks  manual  labor  is  a  Spanish  War  hero, 
is  as  socially  acceptable  as  a  skunk-farming 
roto  rooter  man  with  an  aversion  to  soap» 
deodorant  and  mouth  wash  (in  fact,  he  sup- 
posedly possesses  all  the  mandatory  prere- 
quisites for  becoming  one  of  Katy  Winter's 
closest  friends);  and  his  family  tree-always 
suspect— is  believed  to  be  something  he's  liv- 
ing in  rather  than  descended  from! 

At  this  point,  it  is  necessary  to  clarify 
what  is  and  what  is  not  an  appliance  operaitor. 
Those  who  build  at  least  60%  of  their  equip- 
ment can  be  classified  as  "homebrew  special- 
ists" or  "artisans",  those  who  build  10%  or 
less  are  "appliance  operators."  The  in- 
betweeners,  for  the  purpose  of  this  article, 
don't  count. 

There  is,  however,  one  nebulous  Tinker 
Toy  group  that  assumes  the  aura  of,  and  is 

tolerated  by,  the  artisan.  They,  in  turn, 
look  down  their  noses  at  the  pure  appliance 
operator.    These  ersatz  artisans,  called  Gahz- 


f 


inters  or  Gahzonters  do,  in  fact,  build  their 
own  equipment, .•Uh  Huh!  In  KIT  form! 
(Hell J  I  know  a  75  year  old  W\  ole  lady  with 
arthritis,  palsy,  60/60  vision  who  didn*t  know 
the  difference  between  a  soldering  iron  and 
the  south  end  of  a  north-bound  mule  who 
assembled  a  23''  television  kit-this  hardly 
qualifies  her  as  this  year's  nominee  for  the 
second  lead  in  David  Susskind*s  off-Broadway 
production  of  "Tom  Swift  and  His  Electron- 
ic Grandmother/') 

The  Gahzinter  is  theoretically  superior 
to  the  appliance  operator  'cause  he  really 
knows  what  goes  on  behind  the  front  panel 
of  his  equipment-    For  instance,  Tl  -the  big 


4 


73  MAGAZINE 


\l 


■ 


p 


+'^f  Free  19._ 


lo 


THE  BEAUTIFUL  NEW 

Duo  Bander 


TRANSCEIVER 


WIRED  — Ready  for  Operation 

f>rsiuii*'*f  ('>r  llie  AiiiatrMr  ufii^st^  intcrt'st  is  HO  imt\  40  nu'lt-r 
SMi.  lien's  p(jwt^r  arul  pt*rttniii,iiR't*  iit  a  ver\  reiLSuual^k\r<ist! 
I*fmt*r  iu  iM.ikt  irnnH  tv>rilartN.,.a  st'lectiVe  HihHvit*  Stabilih 
atul  tniiipat  t(K*s^!  t*^'"xl  l*/4"xnr'L  WVitzlit  II  ttoiirids.  StnalttT 
hy  far  Hi. in  aiiytljiuii  in  its  pinvcr  rfass.  Bfaulitully  (iiHsiH*d...a 
Fiinta.slit  pt'iff^rnit^r!  AAailablt^  jii  hnth  Kixt*il  Sralioii  win]  Mu- 
ImIi"  Fatkaurs  inut  sImjuijU 


ORDER 
#66MA059 


$ 


169 


95 


Only  $8  Monthly  on  payments 

LOOK  AT  THESE  FEATl'KES:  Ip  tt»  400 
watts  rKP/SSB  •  2  Kc  C:aliljratj<*Ti  •  StAul 
Stair  \'F()  •  Cn  vtTs  LSB  nji  3M-A  a  ait  7. 1-7,  J 
mil/  •  Sharp  2.7  ktlzC'rystal  Kilter  •  \tvv. 
)iHsk\  Hl.KBiulies  in  ttu-  (inal  toa  l^j-nt'lw«irk 

■ 

•     "S"  aiui  RFO  Mt*tfriim  •   K-Z  tmv  knuli 

Uiiiitiil. 

Wtfh  tttitn  Ulntil  Prtuti    WHI.  Sui^l*ft*'^ 
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ASA 

MOBILE 
SUPPLY 


BRAND  NEW  FROM  WRL! 

THE 

"Duo  Power  300" 

DUAL  POWER  SUPPLY 

Change  in  an  instant 
from  Mobile  to  Home! 


Rated  for  operation 
at  300  Watts  PEP 
with  all  Duo-Bander 
models  — fixed  or 
mobile. 

ORDER  #66MA003 


$ 


149 


95 


Only  $8  monthly 


'Wk 


Thr  Lill-neu    **Du*>-Pnwer  3CK>"   Sup|)l\    is  idt  mI   hir 

tht*  man  usiii^  the  rit^  as  Fixetl-MitlHlt^-Fortahlt'  at  thr 
least  eost,  Use  us  a  enmplete  12\  DC-  rtiohile  supjiK  or 
tiiisnap  tlie  transistor  nicKhile  end  anti  u^e  it  tor  a 
1I5\'AC  hdiiie  suppK.  Apprnx.  5%"  x  B'h"  \  ^*^^" 
tllWD).  Wei^lit  tS,5  Ihs. 


Buy  'em  together- SAVE  $20!"  (Order  Package  ZZM189) 


You  get  the  DUOBANDER  H  and  DUO-POWER  300  Both  for  $299,901 


Cosh  order  only 


Write  for 
Catalog  on 

other 
Packages 
Available 


341  5  West  Broadway  •  Council  Bluffs,  Iowa  51501 

'"s/:/n7\c;  the  ammiar  /•(;/{  ovlh  h  ylahs" 


black  whatsis-gahzonter  the  chassis,  the  little 
glass  things  gahzinter  the  little  holes,  then 
the  chassis  gahzinter  the  cabinet,  the  cabinet 
gahzonter  the  table  and  the  plug  gahzinter 
the  wall  socket!  (Whoopee!  electronic  *Vliy 
putty,") 

It  must  be  obvious— even  to  the  Gahzin- 
ter-from  the  title  and  tenor  of  this  article 
that  I  am  that  most  loathesome  of  all  crea- 
tures, an  appliance  operator! 

There  are  many  reasons  that  a  person 
follows  the  path  of  the  appliance  operator- 
lack  of  time- lack  of  interest— inaccessability 
of  p;irts-ad  infinitum- ad  nauseum.  My  rea- 
sons are  two-fold;  I  was  born  under  an  un- 
lucky sign  and  am  afflicted  with  the  domino 
syndrome! 

Astrologers  tell  us  that  there  are  only 
12  signs  of  the  Zodiac- a  gross  untruth:  there 
is  a  1 3th  sign  (Heinie,  The  Municorn),  The 
name  Heinie  was  selected  as  a  tribute  to  two 
of  the  unluckiest  Municorns  of  them  all.  Bus- 
ter and  Lotta  Heinie(named  by  parents  with 
3  perx^erse  sense  of  humor).  Uncoordinated 
"Three  Thumbed"  Buster  Heinie,  so  uncoor- 
dinated, he 'couldn't  walk  and  whistle  at  the 
same  time,  and  his  twin  sister,  Lotta,  a  cross- 
eyed seamstress  who  couldn't  mend  straight; 
both  came  to  untimely  ends.  Buster  traveled 
to  India  to  take  up  snake  charming  and,  on 
his  first  solo  mission,  was  assigned  a  ''deaf 
cobra.  Lotta,  out  of  remorse,  became  a  street 
walker  in  Venice, 

The  symbol  for  tlie  thirteenth  sign.  The 
M unicorn  (a  cross  between  a  large  mule  and 
a  pygmy  unicorn)  was  selected  because  it 
epitomizes  a  continuous  exercise  in  futility- 

The  male  Muni  com  (the  Gaffer)  retains 
its  pygmy  size  and  horn,  while  the  female 
(the    Frail)    remains    large    and    mule- like* 

The  Municorn,  understandably^  proved  to 
be  un prolific  and  soon  became  extinct.  For 
each  time  the  Gaffer  approached  the  taller 
Frail,  it  was  necessary  to  get  a  running  start 
and  launch  Inmself  into  the  air,  (Now,  the 
Gaffer,  like  the  Koala  bear,  feeds  exclusively 
on  eucalyptus  leaves  and  is  in  a  constant  state 
of  inebriation-  accompanied  by  the  blind 
staggers  which  tended  to  limit  the  height  and 
often  times  the  direction  of  lus  hunger).  Keep 
ing  in  mind  that  the  Gaffer  retained  the  one 
single  horn  directly  in  the  center  of  his  fore- 
head  and  his  inabiHty  to  gain  the  required 


altitudejt  wasnot  an  uncommon  sight  to  see 
a  Frail- with  a  startled,  open-mouthed,  bulrfg- 
ing  eyeball  pained-look  on  her  face— vaulting 
high  into  the  air  or  dangling  uncertainly  from 
the  uppermost  limb  of  an  apple  tree, 

You  can  usually  recognize  a  ''Municorn" 
by  the  soldering  iron  burns  on  his  fingers,  the 
crazy-quilt  outer  skin  of  band-aids,  the  bat- 
tery acid  holes  in  his  clothes,  singed  eyebrows 
from  overfilling  his  Zippo,  and  the  cauli- 
flower ear  he  got  when,  trying  to  put  a 
**gleem"  in  his  xyl's  eye  (he  goosed  her  while 
she  was  brushing  her  teeth  and  she  damned 
near  decapitated  him  with  the  bathroom 
dixiecup  dispenser- 

My  second  drawback,  the  domino  syn* 
drome,  is  a  series  of  cataclysmic  and  destruc- 
tive events  set  in  motion  by  one  single  action 
which  blossoms  out  in  mathematical  sequence 
inversely  propottional  to  their  desirability. 

It  can  best  be  explained  by  an  example, 
Let^s  say  it  snows:  you  haul  out  your  snow 
blower  and  attack  the  mountains  of  snow, 
accidentally  gulping  up  the  aluminum  drive- 
way  reflector  which  feeds  through  the  chute 
with  unbelievable  force  and,  like  some  vindic- 
tive NIKE  missile,  imbeds  itself  in  your  new- 
est $65  snow  tire. 

The  tire,  suddenly  devoid  of  air,  goes 
wham!  The  rear  end  goes  plop!  And  the 
shock  absorber  goes  snap!  pffsst!  clunk! 
Now,  while  you're  watching  these  mechanical 
hi-jinXj  you  absent  mindedly  run  the  snow 
blower  into  your  son's  brand  new  Flexible 
Flyer  J  which  he'd  brought  out  just  before  the 
snow  feU,  transforming  it  immediately  into 
basket  weaving  material,  bend  hell  out  of 
your  .impeller  blades  and  send  slivers  into 
everything  withiii  a  radius  of  50  feet -in elud- 
ing  the    omni-present    goggle-eyed   poodle. 

Thence,  in  a  fit  of  pique,  you  become,  for 
tile  momentj  an  Olympic  hammer  thrower 
and  hurl  your  snow  blower  high  into  a  fir 
tree,  ripping  down  your  phone  lines  in  the 
process. 

This,  essentially,  is  the  domino  syndrome. 

The  hardest  part,  of  course,  is  trying  to 
explain— coherently-to  the  phone  repairman 
(who,  when  coming  up  the  drive  has  wonder- 
ingly  observed  the  harpooned  snow  tire,  the 
pile  of  sawdust,  the  twisted  sled  runners  and 
your  wall-eyed  hedgehog-like  poodle  and  is 
now  peering  at  you  with  a  jaundiced  eye, 
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ready  to  burst  into  frenzied  flight  at  your 
first  suspicious  move)  exactly  what  snapped 
your  phone  line  and  precisely  what  your  snow 
blower  is  doing,  roaring  away,  in  a  fir  tree  30 
feet  above  the  ground. 

Not  long  ago,  I  was  involved  in  a  domino 
repair  project  that  began,  as  they  all  do,  in- 
nocently enough.  I  had  discovered  that  with 
two  TV's  coupled  together  on  the  same  an- 
tenna, the  broadcast  receivers  in  the  upstairs 
bedrooms  buzzed  loudly.  Investigation  show- 
ed that  a  simple  two-set  coupler  eliminated 
the  problem.  I  screwed  the  coupler  into  a 
shingle  and,  as  usual,  ended  up  needing  about 

two  inches  of  extra  twin  line,  I  gave  a  slight 
tug -just  enough  to  not  only  pull  down  the 

twin  line,  but  the  antenna  and  a  cleverly 

secreted  hornets  nest,  complete  with  its  irate 

inhabitants! 

Later,  after  disengaging  myself  from  the 
aluminum  monstrosity,  hiking  back  from  the 
tar  pit  where  I'd  gone  to  escape  the  now 
homeless  hornets  and  applying  unguentine 
to  the  now-swelling  stings,  I  climbed  the  roof 
and  successfully  re-installed  the  antenna.  Un- 
fortunately, on  the  way  down,  I  slipped  and 
clutched  at  the  rain  gutter  for  support.  One 
end'  let  go  and  I  swung,  pendulum  fashion, 
back  and  forth  past  the  kitchen  window 
where  my  xyl  was  conducting  a  suburbian 
covin -^a  koffee  klotch-with  a  local  Gossi- 
porter  (Gossip/Reporter).  (A  Gossiporter-- 
there's  one  in  every  neighborhood— is  the  end 
product  of  careful  selective  breeding  during 
which  the  brain  is  completely  discoimected 
from  any  thought  processes  and  left  to  con- 
trol only  the  dynamics  for  muscular  activity. 
Since  the  brain  no  longer  functions,  the  eyes 
and  ears  are  left  to  absorb  bits  and  pieces  of 
information  seen  through  curtained  windows, 
heard  over  the  back  fence,  or  just  imagined. 
These  bits  and  pieces  are  assembled  at  a  cen- 
tral point  which  1  sincerely  suspect  is  located 
slightly  below  the  bottom-most  verterbrae  in 
that  portion  of  the  female  Gossiporter's  ana- 
tomy which  looks  the  most  ridiculous  in 
slacks  or  shorts.  There,  it  is  embellished,  dis- 
torted and  transmitted  to  the  tongue— a  per- 
petual motion  muscle -which  oscUlates  at  a 
fantastic  rate  of  speed  and  in  a  sci"eech  that 
will  peel  paint,  break  glass  and  give  every  dog 
in  the  county  an  earache! 

As  I  swung  back  and  forth  loudly  scream- 
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It  takes  a  ham  to  recognize  a  really  great 
piece  of  ham  gear. 

The  well-known  distributors  listed  below 
have  already  ordered  more  SIGNAL/ONE 
equipment  than  we  originally  scheduled 
for  production  this  year, 

{  .  .  .  and  we're  revising  production  plans,) 
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ing  for  aid  and  assistance,  I  heard  the  scorch- 
ed tongue  visilor  exclaim,  ''Good  Lord! 
there's  a  huge  bumpy  faced  *ape'  swinging 
outside  your  window!''  To  this,  my  xyl  re- 
plied, "Don't  pay  any  attention.  That*s  my 
husband,  the  Dingbat!  Yesterday  he  was 
playing  Lloyd  Bridges  in  the  septic  tank  and 
today,  apparently,  he'sTarzan!" 

The  other  end  of  the  rain  gutter  finally 
let  go  and  I  sailed  in  a  beautiful  arc  and  was 
unceremoniously  deposited  into  our  utility 
trailer  which,  predictably,  was  filled  to  over- 
flowing with  a  week's  greasy  garbage,  a  num- 
ber of  dust-filled  vacuum  cleaner  bags  and 
several  shovelfuUs  of  rabbit  droppings  from 
our  pet  rabbit  (my  children,  liltle  sadists  that 
they  are,  they  take  after  their  mother,  call 

the  rabbit  droppings,  '*fat  raisins)/* 

Now,  I've  heard  of  being  tarred  and  feath- 
ered for  some  heinous  crime,  but  to  be  un- 
guentined,  garbage-greased,  dusted  and  rabbit 
raisin ed  should  be  reserved  as  a  Ret ty snitch 
for  failing  to  prostrate  oneself  in  the  direction 
of  Newington,  Connecticut^  during  the  2100 
broadcast,  omitting  a  genuflection  at  the 
mere  mention  of  the  Newington  deity— the 
spark  gap— or  for  using  Wouff  Hong*s  name 
in  vain.  (Incidently,  I  understand  that  the 
National  Simian  Society  is  also  located  at 
Newington,  Connecticut-there  must  be  some 
moral  significance  in  that  fact  somewhere!) 

Naturally,  1  had  an  audience  that  burst 
into  immediate  and  uncontrollable,  hysteri- 
cal laughter^  claiming  that^  as  I  climbed  out 
of  the  utility  trailer,  I  looked  not  unlike  a 
giant  animated,  slightly  fuzzy  and  extremely 
malodorous  toll  house  cookie. 

To  make  a  long  story  short,  after  de-rais- 
ining  myself,  I  finally  managed  to  remove  the 
buzz  from  the  broadcast  receivers,  but  not 
before  Td  discovered  that  the  holes  I'd  dril- 
led in  the  shingle  were  letting  rainwater  into 
the  cellar  and  managed  to  drop  the  largest  of 
the  AM  receivers  on  my  foot. 

Sitting,  ankle-deep  in  rainwater,  repairing 
tlie  AM  receiver  was  the  project  I  was  involv- 
ed in  wiien  I  first  heard  the  phrase,  "appliance 
operator!" 

I'd  just  finished  one  of  my  better  solder 
joints- slightly  under  an  ounce  of  solder  on 
the  terminal  board.  Hearing  the  phrase  ap- 
pliance operator  caused  me  to  pop  a  diode 
and  solder  both  mv  wedding  ring  and  Timex 


watch  to  the  B  plus. 

In  an  attempt  to  loosen  the  ring  and 
watch,  1  overheated  the  connection,  spoiling 
my  solder  joint,  and  accidentally  slid  my 
right  thumb  down  the  soldering  iron,  burning 
the  thumb,  my  ring  finger,  left  wrist  and 
splattered  boiling  solder  into  the  most  inap- 
propriate spot  in  my  lap  -  yeah!  in  fact,  it 
went  right  through  the  button  holes— talk 
about  lead  in  your  penciK.Avheeelll 

I  screamed  and  leaped  to  my  feet-  the  AM 
receiver  still  attached  to  my  left  wrist.  I  was 
sucking  on  my  burned  right  thumb,  trying  to 
extinguish  the  fire  and  shake  loose  that 
damned  AM  chassis  when  1  noticed  my  fath- 
er-in-law poke  Ms  head  into  the  shack.  He 
looked  at  me  sadly  and  shook  his  head  and, 
turning  to  my  xyl,  said,  ''Daughter,  please 
don't  look  in  there— puulleease!!! —the  damn 
fool  is  hopping  around  like  a  230-pound  sea 
numph,  doing  what  appears  to  be  a  semi-lunar 
fertility  rites  dance,  waving  a  radio  over  his 
head  with  his  left  hand  and  alternately  suck- 
ing on  his  right  thumb  Uke  a  middle-aged 
male  counterpart  of  Lolita  and  whom  ping 
himself  on  the  lower  abdomen -or  crotch— 
which,  believe  it  or  not,  appears  to  be  on  fire! 
if  that  clot-headed  wahoo  ever  starts  fanning 

with  the  other  hand,  he's  gonna  start  riding 
side-saddle,  need  a  transplant,  sound  like 
Wayne  Newton  and  youTl  be  able  to  hear  the 
*top  forty  records*  booming  out  of  his 
naveL  It  wouldn't  surprise  me  if  the  jerk  yel- 
led, 'Shazzam!'  and  leaped  out  the  window!'' 

AH  this  happened  one  evening  at-for  the 
ham:  2130  local-for  the  swl:  9:30  p.m.  and 
for  any  Citizen  Bander  who  may  be  having 
this  read  to  him,  that's  when  the  little  hand 
is  on  the  9  and  the  big  hand  is  on  the  6  and 
it's  dark  outside. 

For  what  they're  worth,  these  are  my  rea- 
sons for  being  an  appliance  operator. 

In  order  to  co-exist  in  the  Artisan/ Gahzin- 
ter  world  of  amateur  radio  it  has  become  ne- 
cessary to  devise  a  two-phase  system  to  make 
it  appear  that  I  am  a  non-appliance  operator. 
I've  listed  them  here  in  the  hope  that  they 
may  help  others  in  the  same  predicament* 
Phase  1  (Making  your  shack  look  non-appU- 
ance   operator).      Assemble   the   following: 

a.  1  ea,  Vi'  wire  brush  to  remove  all  the 
factory  paint  and  lettering  and  give  your 
equipment  that  '"Spirit  of  St-  Louis"  look. 
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b.  1  ea,  Dymo  labeller  to  relabel  all  the 
lettering  you  just  wire  brushed  off-  (A  magic 
marker  is  optional  for  the  purist).  Be  sure  to 
over-label  every* hing-a  light  sv/itch  should 
read,  "Switch/'  ^^Lights,"  "On-Oft"  "Up 
and  Down," 

C-  1  ea.  pop  rivet  gun  (remove  aU  factory 
permanent  screws,  nuts  and  bolts  and  replace 
with  pop  rivets). 

d.  1  ea.  pkg  of  slightly  rusted  machine 
screws  for  replacing  non-permanent  fasteners. 

e.  I  ea.  package  of  assorted  knobs,  no  two 
alike  in  size,  shape  or  color. 

f.  1  ea.  can  of  spray  crinkle  paint  com- 
plete with  **paste  on"  paint  runs. 

Points  to  remember  for  Phase  1 : 

a.  Always  have  a  chassis  or  two  laid  out 
on  the  bench  with  a  Sams  photo-fax  laying 
beside  it. 

b.  Maintain  a  number  of  suspicious  look- 
ing wires  dangling  from  various  and  sundry 
places— give  the  impression  that  one  false 
move  by  the  visitor  will  instantaneously  turn 
him  into  an  unrecognizable  cinder  or  arc  weld 
him  to  the  thunder  jug  in  the  comer. 
Phase  2  (Second,  but  by  far  the  most  impor- 
tant, in  co-existance  is  sounding  like  a  non- 
appliance  operator. 

L  Break  in  on  a  net  or  round  table  at  the 
most  inopportune  time  to  ask  how  your  sig- 
nal sounds  since  you  substituted  8298  A*s  for 
6DQ6's  in  your  final*  If  someone  should  fall 
into  the  trap  and  ask  what  an  8298  A  is,  you 
can  assume  a  pompous  self-righteous  air  and 
inform  him  that  to  a  dummy,  that's  a  6146B. 

2.  Be  sure  to  be  always  looking  for  some 
Obscure  item— perhaps  a  transformer  with  one 
secondary  of  5,000  volts,  one  at  73  volts 
and  one  at  1 ,9  volts-all  at  2  amps  or  possibly 
a  .007894  mfd  electrolytic  rated  at  52  kvdc. 
One  disadvantage  to  this  is  that  you're  liable 
to  get  some  of  this  junk- 

3-  Be  critical  of  all  other  signals.  Make  it 
sound  as  if  you  were  carefully  scrutinizing 
them  on  a  scope  (homebrew,  of  course). 
He's  always  drifting,  flat-topping  or  pushing 
it  a  little  too  hard.  (I  had  one  fella  give  me  a 
complete  analytical  observation  of  my  signal. 
I  later  found  out  he  was  nmning  mobile  at  70 
mph-half  in  the  bag-and  a  hitch-hiker  was 
tuning  the  rig. 

4,     During  qso's,  nets  or  roundtables,  al- 


ways miss  a  turn:  then  boom  in  explaining 
that  you  were  just  putting  the  finishing 
touches  on  your  final  stage. 

5.  If  the  other  station  is  using  a  trans- 
ceiver, keep  coming  up  a  Httle  higher  in  fre- 
quency until  you've  reached  the  extremity  of 
the  band, 

6.  Become  a  specialist  in  some  practically 
unknown  subject,  like  the  comparative  value 
of  aluminum  waveguides  as  opposed  to  gal- 
vanized waveguides, 

7.  Become  expert  on  one  tube  and  its 
exact  replacement.  Be  able  to  argue  the  non- 
existant  merits  of  each. 

8.  During  qso's,  slowly  insert  carrier  into 
your  SSB  signal,  or  slowly  reduce  your  out- 
put until  someone  brings  it  to  your  attention. 
Then  correct  it* 

9-  Install  a  toggle  switch  in  your  mike 
cord.  By  flicking  it  a  few  times  during  trans- 
missions, you"!!  give  the  appearance  of 
"breaking  up." 

10-  When  asked  about  your  equipment, 
tell  'em  it*s  home-made— home  modified,  al- 
tered and  destandardized  equipment, 

11.  Assemble  a  glossary  of  epithets  con- 
cerning those  "durned  appliance  operators  *^ 

12,  So  that  you  won*t  sound  like  a  young 
whippersnapper,  keep  a  memorobiLia  folder 
containing  a  list  of  old  time  operators^  info 
on  old  radio  shows,  a  sheet  of  'M  remember 
when,.,"  items. 

Incidently,  if  you  need  any  good  unused 
ideas,  let  me  know.  I'm  running  a  'Agoing  out 
of  mind'  sale.-. 

Treat  your  fellow  radio  amateur  as  if  he 
were  someone  speciaL..he  is!! 

...KlYSD 


O  V  I  N  G  ? 


Every  day  we  gef  a  handful  oi  wrappers 
back  from  the  post  office  with  either  a  change 
of  address  on  them  or  a  note  that  the  sub- 
scriber has  moved  and  left  no  address.  The 
maqaiines  are  thrown  out  and  (ust  the  wrap- 
per returned.  Please  don't  expect  ys  to  send 
you  another  copy  if  you  forget  to  let  us  know 
about  your  new  address.  And  remember  that 
in  this  day  of  the  extra  rapid  computer  it 
takes  six  weeks  to  make  an  address  change 
instead  of  fhe  few  days  it  used  to  when  we 
worked  slowly  and  by  hand* 
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AMATEUR  ELECTRONIC  SUPPLY 


SPECIAL  SUMMER  PRICES 

[July  1  thru  August  31.19891 


RECONDITIONED  HAM  EQUIPMENT 


^    10  Day  Free  Trial  [Lose  only  Shipping  Charges]    ^  30  Day  Gyarantee    ^  Full  Credit  Within  6  Months  on  Higher 
Priced  New  Equipment    ^    EZ  Terms-Convenient  REVOLVING  CHARGE  Payment  Ptan      ^   Order  Direct  from  this  Ad  ! 


AM  ECO 

CB-6Conv(7-M)  I  17 
CS-^ConvilB-lOj  17 
CN'S0Convil4'i8)  29 
CN'N4  (14-18)  29 
PV  50  Preamp  9 

PS-*  ACSuppfy  a 
CSa  St  lee  lor  ban  5 
TK-86  Transmitter  29 
TX-62  VHP  Xmu  109 
621   VFO  39 

R-5  Receiver  39 

AZTEC 

676  DC  Supply     S  25 

SICK)  Xmtf  5  89 

fclOO  5SB  Xtncr  239 
SI  SB  Adaptor  (09 

CEKTRAL  ELECT. 
20A  (rack  mt/|      S  59 
QT-l  Ant! -trip  6 

BCHBS  VFO  14 

tOOV  Xmir  319 

200V  Xmtr  399 

CLEGG^ 
SQUIRES-SANOEFIS 

22' er  2m  Xcvr  SI  69 
66' ar  6m  Xcvr  159 
99' er  hm  Xcvr  69 

Thor  6  (RF  (jfily)      99 

417  AC  Sup/Mod.    75 

418  DC  Sup ^ Mod.  75 
Zeus  VHP  Xmtf  289 
Interceptor  Rec.  299 
intefceptof  B  Rec,  349 
Adbander  luner  69 
Venus  6m  Xmtr       225 


416  AC  Supply  75 
SS  Booster  39 

Apollo  Linear  169 

COLLINS 

75A-2  Receiver  $2t9 
75A-4fsej.#60h  325 
75A-4(sef.*3l59)  399 
75A'4  (scr,ff4244)  425 
75A-4(ser,#5l62)  449 
Speaker  (A  I.  A2.  A3)  9 
KWM-2  Xcvr  689 

35tD-2  Mmint  75 

5I6F'2  AC  Supply  lis 
5I6E'2  28v  Supply  95 
MP' I   DC  Supply     119 

R.  L.ORAKE 

2A  Receiver  $159 
2B  Recefver  189 

2C0  Combo  34 

2NT  Xmir  99 

MS-4  Speaker  i2 

TR^3  Xcvr  369 

AC-3  AC  Supply  65 
DC'3  DC  Supply  89 
RV'3  Remote  VFO  49 
TR-4  Xcvr  439 

AC-4  AC  Supply       75 

Have  TR-3  -  electri- 
cally A-) .  but  chassis 
has  some  corrosion 

S299 
El  CO 

730  Modulator  S  49 
753  SSB  Xcvr  129 

751   AC  Supply         49 

ELDICO 

EE-3A  Keyer        %  39 


GLOBE/GALAXY  WRL 

Kmg  500A  Xmtr  S225 
SB^I75  SSBXmr  59 
755A  VFO  29 

Galaxy  300  Xcvr  129 
PSA-300  AC  Sup  39 
G-300  DC  Supply  69 
Galaxy  HI  Xcvr  169 
Galaxy  V  Xcvr  239 
Galaxy  VMk  II  259 
GalaKyVMkUl  279 
AC-3S  AC  SuppJy  65 
AC- 400  AC  Supply  75 
RX-2  Special  VFO  59 
SC-35  Speaker  12 

UH-I  Modulator  25 
F^3  300  cy.fi Iter  24 
Re|ect4>r  9 

Rejector  AC  Supply    4 

GOMSET 

Comm  i  6m  S  69 

GC-l05  2mXcw  (69 

2.  6m  VFO  111  39 

6m  Linear  1 1  59 

6m  Linear  tU  7S 

&S0  Xcvr  169 

91 1 A  AC  Supply  39 

9i2A  OC  Supply  39 

Thin  Pak  19 

G77  Xrotr  39 

G-77A  Xmtr  49 
6m  I2v  Converter     19 

HALLICRAPTERS 

SX-62A  Receiver $199 
SX'IOO  Receiver  139 
SX-IOI  Mk  Ml  139 

SX-IOIA  Rec  189 


Use  Handy  Coupon  -  Order  Direct  from  this  Ad  f 


To:    ANATBIR  ELiCTMMIC  SUPPLY 
4121  Vest  Fmd  im  Lac  Atcmw 

Qsawtm  SIZIA 


9h|i  at  the  followiiv  RenmiEtianed 


riRST 
CHOICE 


CHOICE 
flF   AMTf 


THIMD 
CHOICE 
IIF  ANTI 


\  % 


w    ^^P^w*  WWp^^^^    V^ 


Q  CO  0  (20%  ik|»siQ 


I  sill  pay  tnlaoce  (if  any) 

pi  REVOLVING  OUKE 


Address 


S^f^ 


Zip. 


Q  Send  Latest  Ham  Catalog. 


I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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SXHfO  Receiver 

99 

SX  ns  Receiver 

269 

SX-II7   Receiver 

199 

SX-146  Receiver 

IB9 

R-46B  speaker 

9 

HT'32A  Xmtr 

249 

HT.37  Xmtf 

199 

HT-41   Lmear 

175 

HT'46  Xmtr 

225 

SR'ISO  Xcvf 

269 

SR-160  Xcvf 

169 

SR-42  2m  Xcvr 

119 

SR  42A  2m  Xcvr 

139 

SR.46  6m  Xcvr 

69 

HA-26  2-6m  VFO 

29 

HAHNARLUND 

H0-H5C  Rec 

1149 

HQ-  50  Rec 

139 

HQ-170  Rec 

169 

HQI70AC  trade) 

199 

HQ- 1 70AC  Rec 

B9 

HQ'  70  A /VHP 

279 

HO-  7DAC/VHF 

2B9 

HQ-  80  Rec 

239 

HQ-ISOC   Rec 

249 

HQ-ISOA  Rec 

339 

S200  Speaker 

IS 

HX-SO  Xmtr 

175 

HXL-I   Linear 

225 

HEATHKIT 

GR-M  Receiver   S  39 

SB- 300  Receiver  225 

SB' 30 1   Receiver  249 

XC-2  2m  Conv.  IS 

SBA-300-3  Conv.  IS 

MT-I   Xmtr  29 

TX*f   Xmtr  115 
SB- 10  SSB  Adaptor  75 

HX-IO  Xmtr  189 

HX'20  Xmtr  129 

HX-30  6m  Xmtr  175 

HA-20  6m  Lnear  95 

HW*m  6m  Xcvr  139 

HW-12  75m  Xcvr  89 

SB- 1  10  6m  Xcvr  249 

SB-llOA  Xcvr  295 

SB-401    Xmtr  249 
SB-620Scanalyzern9 

VF-I   VFO  19 


HW-i 6  Novice 

Transceivcf  99 

HW-30  iTwo^erj  39 

GP-11   OC  Supply  $ 

VHP^l  Seneca  139 

HP-23  AC  Supply  39 

SB400  HP-23  54 

UT-I   AC  Supply  25 

HD-15  Patch  19 

10^  1 2  S"  scope  39 

JOHNSON 

Adventurer  $  2S 

Valiant  II  189 

Aud^Q  Amplifier  49 

Invader  2Q0  225 

Invader  2000  475 

6N2  VHP  Xmtr  85 

6N2  VFO  34 
6N2Conv   (28-30)    39 

Phone  Patch  {S 

KW  Amp  w  desk 
(store  pKk'up)    575 

KNIGHT 

V-44  VFO  S  17 

TR-r06  6mXcvr  89 
V'I07  VHP  VFO  19 
T-1756/IOmLm     75 

LAKESHORE 

P-400GG  Linear  $  09 

LINEAR  SYSTEMS 

LSA-3  Linear  $  39 
500'  1 2  DC  Sup  89 
250  AC  S^ipply  39 
350-12  OC  Sup  69 
400  Century  DC       75 

NATIONAL 

NC-300  Recetver$l49 
NC-303  Receiver  239 
NC-300<6  conv.  29 
VPO-62  34 

NTS2  Speafcei  12 

XCU-303Calib.  19 
NCX-3  Xcvr  169 

NCX-5  Xcvr  339 

NCX-SHkll  389 

NCXA  AC  Supply  75 
VXrSOi  Rem,  VFO  125 


200  Xcw  239 

AC-200  AC  Syp        E9 

P&  H 

LA'400C  Linear    $  99 

POLYTRONICS 
PC-2  2m  Xcvr       $189 

RCA 

WR-49B  RF  Gen.S  29 

RHE 

6900  Receiver      $149 

S&E 

S8-33  Xcvr  $189 

SB  [-VOX  15 

S8I-XC  Calib-  12 

58^34  Xcvr  289 

SWAN 

SW  140  Xcvr         $  79 

SW240  XcvT  (69 

1 17 AC  AC  Sup  59 

400  Xcvr  199 

41  OC  VFO  95 

350  Xcvr  (early)  249 

350  Xcvr  (iaiej  289 

350C  Xcvf  325 

SW-ll7CACSup  75 

500  Xcvr  349 

500C  Xcvr  389 

II7XC  AC  Sup  80 

14-117  DC  Sup  100 

22  VFO  Adaptor  |9 

VOX-I  19 

250  6m  Xcvf  229 

TV-2  2m  Xverter  225 

THC 

GPR-90  Receiver $239 

TAPETONE 

XC- SON  (30-34)     $25 

TEKTRONIX 

545  Scope  SI  250 

TRANSCOM 

SBT-3  Xcvr  $189 

S8A-3  AC/Spkr.      39 

UTICA 

650  XcvT/VFO     $  B9 

650A  Xcvr/VFO      99 


T^*  Items  listed  beb*  are  brand-new  and  carry  the  full  manufactyrers  New  Equi^ 
m«n(  W^raiity  Same  itnris  have  b^en  on  4> splay,  but  m&%t  are  Factorr  Sealed. 
NOT^:  No  trade-ins  can  be  ^rcepied  an  tti^e  close -out  news  shown  be  taw. 


BTI 

LK-1000  Linear  iND) 


$795 


MOW 
1635 


El  CO 

753  Transceiver  -  kn 

751  AC  Supply  -  kit 

752  DC  Supply  *  kn 
IS'i  DC  Suppiy  ■  wired 
720  Transmitief  *  kit 
712  VFO  -  kit 
HFT-TO  FM  Tuner-  kit 

E-3A  Metal  cover  for  above 
St-97   FM  Stereo  Tuner  -  w 

'  wifti5 
1050   Battery  ElimtnatPr  & 

Chargef  '  kn 
526  VOH     kn 
526  VOM  -  wiied 


Reg. 

NOW 

1190 

$139 

SD 

54 

60 

54 

110 

79 

90 

59 

45 

34 

^ 

e 

2 

13^       89 


42 

16 
20 


29 

13 
16 


GALAXY 

DA035   Deluxe  Coft^ole 
SC-35  S*ieak«r 
TOGO  L I nipar  witJ^  Supply 
ifAQiofy  Sealed) 

HOStEY 

V'^  S0-I0#n  Veftical 
V-3  IP-rOm  Veft«cat 
RV'4l^K    Raaf  Mt^.  kn 


Reg,   HQfi 
S10O  %  79 

2D     la 

495     375 


MOSLEY 

TA-32   2eL,  Tn-Band  CR 

TA-32jr- (3O0  waflj  CR 
TA-40K.  40n  Conv.  kit 

TW-3X  2O.40.B0Fn  Ant,  CR 

TD-2    4O&0Om  Dipole  CH 

HATIOHAL 

MCK'200  fiO-IOfn  Xcvf  H  D 

AC-200  AC  Supply  HO 

NCXA  AC  Supply  N  0 

MCX-500  eO-IOm  Xcvr  N  D 

AC-500  AC  Stipply  N  D 

HRO-500  Rcceiv*f  ND 

SWAN 

45  Swantenna  C  R 
TV-2  Transverter  { I  4Mc) 
TV' 2   Trans  vert  er  {5QMc> 


Reg,  HOff 

t  84  »  59 

64)       45 

2S 
23  18 
50       35 

Reg.  HOW 

1359  1259 

75       60 

no       90 

399     299 

95       75 

1675   1 275 

ft  eg.  HOW 

1  65  1  45 

295     245 

295     245 


Reg. 

$143 
28 
35 


HOW 

s  m 

19 
f7 


TELREX  BEAHS  Rte    NOW 

lOM  309  3  elJ0*n  Beam          1  49  1  25 

6M^624  6  etfim  (24"  booTn)          69  49 

2M-3a46  36  el,  2ni  f43'  boom^  95 

2M'lS3e   I5el.2nii28    boomt     $5  50 

N  D  -  NcM  Di^lay 

CR  =  Customer  Return  (un-used} 


AMATEUR  ELECTRONIC  SUPPLY 

4828  W    Fond  du  Lac  Ave,:  Milwaukee.  W,s    53216  -  phone  f 4 (4)442-4200 
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Large 


SWAN  Stock  =  Fast  Delivery 


your  new  SWAN  from 

AES 


RAY  SEZ:  "Why  so  much  new  SWAN  in  stock?"  Simple!  SWAN  makes  GREAT 
transceivers  and  AMATEUR  ELECTRONIC  SUPPLY  is  3  GOOD  place  to  do  business 
with.  The  demand  created  by  the  SWAN  and  AES  Combination  requires  a  huge 
inventory  of  Factory-Fresh  equipment  to  insure  prompt  delivery. 


TOP  TRADES  for  your  good  clean 
equipment 

STAY-ON-THE-AIR  PLAN -Enables 
Xoti  to  keep  your  trade- ins  until  your 
new  gear  arrtves  -  Lose  no  operating 
time! 

Pay  as  little  at  $5.00  down  -  balance 
on  convenient  Revolving  Charge 

PERSONAL  SERVICE  from  fellow 
hams  who  understand  your  problems 

SAME  DAY  SERVICE  on  most  Orders 
and     Inquiries     from    our    Centrally 

Located  Modern  Facilities 

Top  Notch  Servica  Department 


— -=.  —  -"  *■ 


*le     tl*t-:f.* 


'.SfP'^ 


» 


m**ft„,^ 


Cygnet  260  -  $435. 


LOOK  at  your  low  Monthly  Payment 

AFTER  JUST  ^S*'"  DOWN 


Now!,.. You  can  purchase  the  new 
110vac/12vdc  Cygnet  Transceiver  {shown 
above)  or  any  new  SWAN  equipment  on  our 
convenient  Revolvir^g  Charge  Plan.  For 
example:  after  a  $5.00  down  payment, 
you  can  own  a  Cygnet  for  only  S14 
a  month. 

With  our  NEW  plan,  there  are  no  more 
bolky  payment  books!  Once  a  month  you 
receive  an  itemized  statement  showing 
youf  exact  account  balance  after  the 
smalt  VA%  monthly  service  charge  has 
been  added.  Add-on  Purchases  (of  $50.00 
or  more)  are  easy.  The  minimum  Initial 
Revolving  Charge  Plan  order  is  $100.00  - 
and,  of  course,  subject  to  credit  approval. 


AMATEUR  ELECTRONIC  SUPPLY 

4828  W.  Fond  du  Lac  Ave.;     Milwaukee,  Wis.    53216 

Plione(414)  442-4200 

STORE  HOURS:    Mon   &    Fri  -  9  am  to  9  pm;     Tues,  Wed  & 
Thurs  -  9  am  to  5:30  pm:   Sat  -   9  am  to  9  pm 


Monthly 

Balance 

Payment 

Up  to 

$300  S10 

$300  01  to 

340. 

11 

340  01  to 

370 

12 

37001  to 

400 

T3 

40001  to 

430 

14 

430  01  to 

460 

IS 

460  01  to 

490- 

16 

490  01  to 

520. 

17 

520  01  to 

550 

18 

550  01  to 

580 

19 

58001  to 

610 

20 

610  01  to 

640 

21 

64001  to 

670 

22 

670.01  to 

700. 

23 

700  01  to 

730 

24 

73001  to 

760 

25 

760  01  to 

790 

26 

790  01  to 

d50 

28 

SSOOt  to 

910. 

30 

910  01  to 

970. 

32 

SAVE  $50 

Purchase  any  new  Swan  transceiver  or 
linear  at  the  regular  price  with  no  trade-in 
and  you  may  take  a  $50.00  Credit  toward 
the  purchase  of  any  other  merchandise. 


To:     AMATEUR  ELECTRONIC  SUPPLY 
4828  West  Fond  du  Lac  Avenue 
Milwaukee,  Wisconsin   53216 

I  am  interested  in  tlie  following  new  equipfnent: 


1  have  the  following  to  trade:         (wtiat's  your  deal?) 


.Ship  me  the  following  New  Equipment. 


I  enclose  S. 


;        I  will  pay  balance  (if  any) 

□  cod  (20%  deposit)    □  Revolving  Charge  Plan 


Name. 


Address 


City 


State 


Zip 


n  Send  Reconditioned  Equipment  Bulletin 


I 
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I 
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1 


JULY    1969 


11 


wm 


NEWEST  DELUXE  ADDITION   TO 
THE  SWAN   LINE 

SWAN    500   C 


A  COMPLETE  AMATEUR 
SSB^CW  STATION   IN   ONE 

PORTABLE  PACKAGE. 


SWAN     CYGNET 


SSB-CW-AM  TRANSCEIVER 
5  BAND  520  WATTS 

HOME  STATION-MOBILE-PORTABLE 

AMATEUR  NET  PRICE  $520 


260  WATTS  P-E,P.   FULL  COVERAGE. 

AMATEUR  NET  PRICE    S435 


WE   SHIP    PREPAID    IF    CASH    ACCOMPANIES   Of^DER    AND   OFFER    FREE   OUR    SWB-2    BRIDGE 
($15.95)    WITH    THE    500C    AND   OUR    SWB-4   ^S9   95  J    WITH    THE   260.        IN    STOCK 


SINCE    1933 


PHONE   408   294-0464 

QUEMENT 


FAST   SERVrCE 


1000  sdT  aAscoM  ave 


SAN    JQSE:,    CALIFORNIA 


9St2e 


CALIFORNIA    RESIDENTS    INCLUDE    5*i    SALES    TAX 


Ne 


IV 


Auto 


Theft    Protector 

Do  you  live  in  an  area  where  car  theft  is 
lugh?  Are  you  afraid  of  going  to  a  movie, 
only  to  come  out  and  find  your  car  and 
mobile  equipment  gone?  If  so,  then  try  in- 
stalling the  Bussman  Time-Delay  Auto-Pro- 
tector. (Bussman  Mfg.  Div,,  2536  West  Uni- 
versity St,,  St,  Louis,  Mo-  63107). 


tricky  and  connections  are  made  between  the 
thin  ground  wire  leading  from  the  distributor 
and  coil  (Fig,  1). 


HEAVY  wmE 


/ 


TO  9ATT 


COIL 


oisTr^muroR 


/ 


7 


FUSED 


—ORIGINAL 

NEW  WIRING 


THIN  WIRE 


7 


PROTECTOR 


The  top  protector  has  the  activator  arm 
removed  to  show  ease  of  access  in  replac- 
ing fuses. 

The  heart  of  the  protector  is  a  time-delay 
fuse  contained  in  a  small  hard  plastic  case- 
It's  easily  mounted  in  the  glove  compartment 
completely  out  of  sight.    The  wiring  is  not 


Fig.  1.    Hookup  of  protector  is  very  simple. 

Anyone  who  tries  to  start  the  engine  with 
the  protector  in  the  on  position  will  find  the 
engine  quitting  within  one  minute  or  less. 
When  this  happens,  a  thief  is  not  going  to 
take  the  time  to  look  under  the  hood  for 
problems,  he's  going  to  abandon  the  car. 
Remember^  most  thieves  would  rather  drive 
your  car  to  a  safe  spot  before  they  strip  it  or 
try    to    take    out    your   radio    equipment. 

The  Auto-Protector  sells  for  a  little  under 
$5    and    can   save   you  thousands   in   grief. 

Robert  N.  Taylor,  WA2SQZ 
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GREAT 


^i^^JW 


'i-  tJt% 


i  I.V 


•  AC  and  DC  SUPPLIES 

BUILT  IN! 

•  5  BANDS 

•  260  WATTS 

•  $435.00 
RECONDITIONED 

LIKE   NEW  TRADE-IN    EQUIPMENT 

30  DAY  PARTS  AND  LABOR  GUARANTEE 


AMECO 

TX-€2 

BftW 

SfOO  B 

CENTRAL  lLECT«ONI<^ 


t  esDo 


1  w/EQ  45a  vfq; 


29.00 
45  00 
4^.00 


10  A 
MM-3 
30'A  11 

CLHGG  ^      

93'«f  S   69. 00 

COLLlf^ 

icWM-2  vw/WBt«ci  Q-Muk  $625  00 

32S  3  £525  00 

5lfiF  2  S115  00 

32S  3  M/S16F-2  $535  00 

75  A  4  S349.00 

75A  3  $14500 

DRAKE 

28  ires.oo 

IB  «t  It  &t39,Q0 

TRSwMC  t3S9.O0 


GALAXY 

C«4l«M¥  V  i<^/AC  &  Sfi^r  1329,00 
G^.  VMkll  w/AC  &  Spii'  359.00 

nV  1  I    4&D0 

NOX-1  f    15.O0 

200Ci&LJF)«r  |2eS  DO 

OAC  3S  I    69  00 

300  w/AC  $125.00 

GONSET 

G-77A  w/AC  DC  I    €9.00 

G-ese  3/«M»y  iwpply  I   £5  OO 

Comm   VFO  I    39  00 

GSe  101  I  89, OO 

HALLlCAAFTeftS 

5X'76  t   49d0 

5X100  A  19.00 

SX'T17  W7S  00 

SX-IIO  i    79  00 

5K   115  1349.00 

$R-40Ow/AC  |S95.00 

SR  150  v^/AC.DC.MT  1 299  00 

5fii50w/Ac  iisg.oo 

HT-41   Llnttr  Si  19.00 

HT-32  ilB9  00 


aAMMARLUNO 
O  t70C  ^/Spitr 
«Q  tlOC 

WiATH 

MC  1A 

HG  10 

SB  ;300 

SB  110A  w/HF^33 

StHtr 

MW-2  (NSFM  conv)! 

VHF-1  {Spnucftl 

SB  100  w7 AC 

SB  £20 

HA~10 

JOHNSON 

KNIGMT 

TR-106  afid  VFO 
C-677 

LAFAVETTi 

HE-^S  WHE^ei  VFO 
HE -144 


\ 


139  00 

MOO 


71-00 
29  00 

1319.00 

i319.0C 

39. QC 

139  00 

139.00 

^99. 00 

IK».00 

99.00 

i  B9.00 


r? 


oa.oo 

5.00 


t    59.00 
1D9  00 


KATIDNAL 

NCX  6w/NCX  A 
NCX  500*#/AC 
NCX-3  »*/AC 
NCX  200  &  AC 
NC300 

DBSaA 

SBE 

SB  34 

SWAN 

4 IOC  w/^8 

405  X 

T15T€QUIPMENT 

H^-1  HaJllcrs^v  low  veltiM 
tupply  f  45  00 

E.M.C.  tuMtHWl  i    15  DO 

KT  aoa,  HF  prfl*»«  vrvM     19.00 

tNQUf  COMM, 

IC  TOOT  SSB  XMiT 

(C-700  RCVR 

iq.700  Pav^vr  lup.  1299.00 


.00 


^319.00 

Hit  00 


S    19.00 
$295  00 

S99.0O 
35.00 


HIGHEST  TRADES!  NO  ONE  ANYWHERE  will  beat  our  deal! 
We  will  TOP  any  advertised  or  written  offer  from  any  other  dealer. 
We  trade  on  both  new  and  used  equipment  and  we  service  what 
we  sell.  Instant  credit  on  both  new  and  used  equipment.  General 
Electric  revolving  charge  and   Master  Card  Credit. 

AMATEUR -WHOLESALE  ELECTRONICS 

A  DlVISfON  OF 


Hi 


Inwrnathmal  Electronic  Svstems.  Inc. 


280  ARAGON  AVENUE,  CORAL  GABLES,  FLORIDA  33134 
Cable  "INTEL"       305-444-6207      Export  orders  aur  specialty 


« 


Clifford  Klinert,  WB6BIH 

520  Division  St. 

National  City,  Calif.   92050 


The  Ancient   Modulator 


With  the  opening  of  new  160  meter 
frequencies  and  the  tenacity  of  AM  oper- 
ators on  VHP,  a  low  power  modulator  can 
be  quite  handy  in  the  shack  of  either  a 
beginner  or  old  timer,  when  a  power  supply 
and  switching  are  included  ^  it  can  provide 
power  and  control  to  any  rf  unit  that  is 
plugged  into  it.  Let's  take  a  look  at  this 
handy  unit,  and  see  how  it  was  built. 

Design 

The  first  step  toward  bringing  any  project 
to  life  is  to  decide  what  is  desired  with 
respect  to  performance,  and  compare  this 
with  what  is  avaOable,  However,  in  this  case, 
the  parts  in  the  junk  box  made  the  decision. 
Power  transformers  that  would  deliver  400 
volts  were  there>  and  since  807's  and  1625's 
were  present  in  large  numbers,  the  input  of 
the  rf  amplifier  would  be  limited  to  40 
watts,  the  plate  current  limitation  of  the 
tube  at  100  milhamperes.  This  is  still  a  very 
reasonable  power  level  for  vhf,  and  with  the 
tubes  and  transformers  operating  at  so  con- 
servative a  level,  long  and  dependable  service 
could  be  expected. 

Even  with  the  low  power  required  from 
the  modulator,  a  pair  of  1625*s  were  used  in 
push-pull  as  shown  in  Fig.  1  T2,  the 
modulation  transformer,  was  a  junk  box 
item  that  does  not  exactly  match  the  re- 
quirements. The  required  impedance  is  given 
by 

Z  =  E/I  =  400  volts/0. 1  amp  =  4,000  ohms 

So,  it  would  be  wise  to  consider  this  in  thp 
initial  design.  The  unit  used,  however,  had 
an  impedance  of  6,000  dhms,  but  no  prob- 
lems were  encountered.  The  screen  voltage 
was  held  at  300  volts  by  two  voltage 
regulator  tubes  and  the  bias  was  provided  by 
three  nine  volt  transistor  radio  batteries  in 
an  attempt  to  run  the  modulators  in  class 
AB2.  Again,  these  voltages  are  not  exactly 
correct,  but  they  are  easily  obtained  and 
seem  to  work  perfectly.  A  meter  to  measure 


the  modulator  plate  current  can  be  included, 
but  it  should  not  be  considered  as  an 
accurate  indication  of  the  percentage  of 
modulation. 

The  6J5  was  chosen  to  drive  the  1625*s 
because  it  was  in  the  junk  box.  Tl,  the 
driver  transformer,  can  be  almost  any  single- 
plate  to  push-pull  grids  interstage  audio 
transformer.  The  exact  specifications  of  the 
one  used  are  unknown.  The  one  megohm 
gain  control  was  placed  in  the  grid  of  this 
stage  as  is  customary  to  provide  a  good 
signal  to  noise  ratio. 
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FIg,1.  Modulator. 


After  a  great  deal  of  experimentation 
with  twin  triodes  the  6SJ7  was  finally 
chosen  for  the  voltage  amplifier  first  stage.  It 
provides  better  than  adequate  gain  from  a 
single  stage.  The  47  K  ohm  resistor  in  the 
grid  return  of  tliis  stage  was  used  to  reduce 
rf  feedback.  It  also  reduces  the  gain  of  the 
stage  considerably,  but  this  was  not  a  prob- 
lem. A  better  solution  would  be  a  small  rf 
choke  in  series  with  the  grid  lead,  with  a  500 
pf  capacitor  from  the  grid  to  ground.  RF 
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feedback  may  not  be  a  prohlcni  on  ihe  lower 
bands,  but  it  is  sure  to  show  up  on  the  vhf 
bands  as  the  howl  that  is  so  faniihar. 

Fig.  2  shows  the  power  supplies,  which 
require  very  little  explanation.  Again,  com- 
ponents were  selected  for  their  reliahility 
and  avaUability.  Two  separate  suppHes  were 
used  to  prevent  the  current  variation  ot  the 
modulators  from  causing  a  simultaneous 
drop  in  the  voltage  on  the  rf  amplifier  that 
would  cause  downward  modulation.  Two 
filament  transformers  were  used  to  provide 
the  twelve  volts  required  for  the  1625 'sand 
the  six  volts  for  the  other  tubes. 
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Fi9,2,   Power  Supply- 

The  control  circuit  consists  mainly  of  the 
relay  and  transformer  shown  in  Fig*  3  .  T5 
was  used  to  provide  isolation  from  the  1 1 5 
vac  line,  and  to  provide  six  volts  for  indica- 
tor lamps*  The  isolation  is  necessary  if  one 
side  of  the  microphone  push-to-talk  switch  is 
to  be  grounded.  The  relay  was  used  for  rf 
switching  as  well  as  power  and  control 
switching.    At  vhf  a  coaxial  switch  would 


probablv  be  desired  for  thiN  apphLjiiim  lo 
provide  low  loss  ;!nJ  sliietdrnu  jgainsl  teed- 
back.  Ihe  nielhoil  used,  (u>vvever,  was  ct>n- 
sidered  adinfuaic  eonsideriny.  ctisl  ami  sim- 
plicity. 

This  is  how  il  all  slaricd,  now  Id's  take  a 
look  at  litjw  i!  was  built. 

Construction 

A  standard  14  by  17  hy  1  rnch  cliassis 
was  chosen  along  wUli  tlie  \'>  by  K-3/.4  incli 
rack  panel  and  the  side  l^raees.  1  hey  are  ail 
made  by  California  Chassis.  Haiulles  were 
used  on  the  panel  because  Ihe  unit  is  tiuUe 
heavy.  The  layout  and  wiring  are  not  critical 
except  for  the  input  audio  stage,  which 
should  be  carefully  shielded  lo  prevent  hum 
and  feedback. 

If  the  relay  is  to  be  used  ior  rf  swilcliing. 
the  leads  should  be  coaxial  cables.  In  my 
case  RG-58  was  used. 

Operation 

The  assembly  can  be  tesled  one  tnirl  at  a 
time,  first  starting  with  tiie  [Hiwer  supplies 
by  measuring  voltages,  and  proceeding 
through  the  amphfiers  checking  for  output. 
Some  typical  voltages  are  shown  in  Fig.  I  . 
These  voltages  were  measurctl  wiih  a  20,000 
ohm  per  volt  vom,  with  all  power  applied 
and  no  load  or  audio  signal  The  fnial  checks 
can  be  made  with  a  suitable  resistor  or  an 
output  transformer  connected  lo  a  speaker 
used  for  a  load.  Under  no  circuriistances 
should  the  modulator  be  operated  with  no 
load.  Even  a  small  signal  at  tlie  input  can 
cause  high  voltages  in  the  modulation  trans- 
former that  can  break  down  the  insulatii)n. 
Once  the  unit  has  been  checked  and  is  t'oLind 
to  be  operating  satisfactorily,  the  output  can 
be  connected  to  the  screen  and  jvlale  o!  a 
suitable  rf  amplifier  final  stage. 
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Fig. 3.   Control, 


This  unit  has  given  excellent  service  am! 
has  been  very  dependable  over  a  period  ot 
six  months  since  the  final  version  wjs  put 
into  service.  The  only  failure  wus  the  result 
of  a  cold  solder  joint  that  had  worked  hHJse, 

This  modulator  and  power  supply  can 
become  the  basic  starting  point  for  a  system 
made  up  of  any  number  of  low  [lower  rj 
units-  Switching  from  one  band  lo  another 
can  be  accomplished  by  simply  switching  Ihe 
filament  power  to  each  Iransnutler.  The 
modulator  could  also  be  used  in  a  more 
modest  installation,  as  a  part  ol  a  single 
transmitter.  If  this  unit  is  used  properly,  il 
will  give  reliable  and  high  quality  perfor- 
mance in  any  system  that  its  owner  desires. 

_  .  WB6B1H 
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Slow   Scan    Television 


Signal 


Generator 


Louis  I  Hut  ton,  K7YZZ 
'  2235  SE  62ND  St 
Bellevue  Washington   98004 


For  a  two  year  period  (1967-1968)  I  was 
granted  permission  by  the  FCC  to  conduct 
experimental  tests  with  other  amateurs 
authorized  for  SSTV  transmissions  on  the 
HF  bands.  This  is  a  relatively  new  mode  of 
communication  and  has  only  recently  been 
made  available  for  general  amateur  use.  The 
interested  amateur  wiU  soon  find  that  he 
must  construct  his  own  SSTV  equipment  in 
order  to  enjoy  this  new  mode  of  communi- 
cation. The  first  item  necessary  for  SSTV 
reception  is  a  monitor  Details  on  the  con- 
struction of  an  economical  monitor  may  be 
found  in  73  Magazine  for  July  1967,  Once 
the  budding  SSTV  enthusiast  has  completed 
construction  of  his  monitor,  he  wonders 
how  can  he  test  it?  What  is  needed  is  some 
type  of  signal  generator  that  would  generate 
the  various  signals  required  to  check  out  the 
monitor.  Signals  of  this  type  are  generated 
by  a  SSTV  Camera* ,  or  a  SSTV  Flying  Spot 
Scanner^.  In  either  case  a  lot  of  equipment 
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is  involved  in  generating  a  test  signal.  The 
unit  described  in  this  article  has  been  devel- 
oped to  provide  SSTV  test  signals. 

Circuit  Description 

The  SSTV  Signal  Generator  provides 
selectable  test  signals  of  the  Sync,  Black  and 
White  Frequencies,  a  variable  Grey  Scale 
signal,  a  vertical  Bar  pattern  and  a  variable 
Dot- Bar  pattern.  The  sync  signals  are  stabi- 
lized by  synchronization  with  the  60  Hz 
power  line  frequency. 

The  transistors  Ql  and  Q2  are  used  to 
shape  the  60  Hz  power  line  frequency  sine 
wave  into  a  square  wave  so  that  it  will 
stabilize  the  horizontal  frequency  miltivibra- 
tor  (Q3  and  04)  at  15  Hz.  The  8  second  per 
cycle  vertical  oscillator  (Q5  and  Q6)  is 
frequency  stabilized  by  inter-connecting  the 
horizontal  oscillator  through  the  IN-648 
diode  and  the  .047  coupUng  capacitor.  Sync 
pulses  are  taken  from  the  collectors  of  Q4 
and  06.  combined  and  fed  to  the  sync 
anipiifier  0*0  ^n^^t  modulator  Oil-  The 
vertical   sync  pulse   is  30  ms  long  and  the 
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Fig.t.  Schematic  of  SSTV  sigriaf  generator. 


horizontal  sync  pulse  is  5  ms  long*  The 
Dot-Bar  oscillator  (Q7  and  Q8)  output  fre- 
quency is  manually  adjustable  from  approxi- 
mately 7  Hz  to  80  Hz.  This  signal  is 
amplified  by  Q9  and  is  connected  to  the 
Modulation  Switch  Dot-Bar  position. 

The  1500  Hz  SSTV  sub-carrier  oscillator 
(Q12  and  Q13)  output  is  amplified  by  Q14 
and  is  connected  to  the  low  pass  filter 
through  the  step  down  transformer  Tl.  The 
low  pass  filter  rounds  off  the  square  wave 
output  from  the  sub-carrier  oscillator  and 
attenuates  any  spurious  frequencies  gener- 
ated above  3000  Hz.  Positive  going  voltages 


appearing  at  the  base  of  Q 1 1  will  sluft  the 
suthcajrier  oscillator  up  in  frequency  and 
negative  going  voltages  will  shift  it  down  in 
frequency. 

The  sync  pulses  from  the  sync  oscillators 
are  of  the  proper  polarity  When  they  appear 
at  the  base  of  Qll  to  cause  the  1500  Hz 
sub-carrier  oscillator  to  shift  to  1200  Hz  for 
the  duration  of  the  sync  pulse.  The  positive 
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Fig. 2.  Oscilloscope  patterns  at  audio  output 
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Bottom  view  of  the  Benerator. 
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Fig,3.  Power  supply  sohemaLic, 

12  volts  from  the /'White"  frequency  posi- 
tion on  the  Modulation  function  control 
drives  the  sub-carrier  oscillator  from  1500 
Hz  to  2300  H2.  In  the  "Grey  Scale"  posi- 
tion, the  voltage  is  manually  adjusted  from  a 
positive  12  volts  to  near  0  volts  which  in 
turn  shifts  the  sub-carrier  oscillator  to  any 
frequency  between  2300  Hz  and  1500  Hz 
(White  to  Black). 

Several  fixed  vertical  bars  are  generated 
when  the  Modulation  control  switch  is  in  the 
"Bar"  position.  The  60  Hz  sine  wave  from 
the  6.3v  filament  transformer  is  rectified  to 
a  positive  half  wave  by  the  IN457  diode 
(Dl),  This  half  wave  dc  voltage  is  used  to 
modulate  the  sub-carrier  osciUator  thereby 
generating  the  desired  stable  vertical  bar 
pattern. 

Construction 

The  major  portion  of  the  electronic  cir- 
cuitry is  assembled  on  three  plug-in 
perf-boards.  One  board  contains  the  circuits 
for  Ql  through  Q6.  The  second  contains  the 
circuits  for  QIO  through  Q14,  The  third 
board  is  used  for  the  low  pass  filter  and  Q7 
through  Q9.  The  chassis  is  of  hand-formed 
aluminum  and  is  5"  D  x  eVi'  W  x  IW  H. 
The  cabinet  is  6"  D  x  8*'  W  x  6"  H.  Point  to 


point  wiring  was  used  throughout  the  unit. 
All  resistors  are  of  the  Yz  watt  size  unless 
noted  otherwise-  All  transistors  are  of  the 
NPN  silicon  type  used  for  audio  or  switching 
applications-  Many  different  types  of  NPN 
transistors  were  tried  and  all  seemed  to  work 
satisfactorily  in  these  non-critical  circuits. 
The  reader  may  probably  note  that  some 
types  used  are  old  numbers,  but  that  just 
happened  to  be  the  type  left  in  my  juflk 
box, 


Back  view,  sTiowing  qircurt  boards  in  place. 


Generator  with  Penadaptor 


Adjustment 

Connect  a  low  capacity  probe  from  an 
oscilloscope  to  the  test  point  TP-1.  With  the 
scope  sweep  set  to  1 5  Hz  and  the  horizontal 
sweep  sync  at  60  Hz  the  signal  generator 
horizontal  frequeiicy  oscillator  control 
should  be  adjusted  for  15  Hz.  There  will  te 
one  5  ms  pulse  appearing  on  the  screen  of 
the  scope.  The  Adjustment  of  the  vertical 
sync  puise  is  more  time  consuming  because 
of  the  long  time  lapse  between  pulses  (8 
seconds).  Slowly  adjust  the  vertical  fre- 
quency control  until  the  start  of  the  vertical 
sync  pulse  coincides  with  the  start  of  the 
horizontal  sync  pulse  at  each  8  second 
interval. 

An  audio  frequency  meter  or  audio  digi- 
tal frequency  counter  of  the  type  described 
in  73  Magazine  for  November  1967  is 
connected  to  the  SSTV  Audio  Output  Jack- 
Preset  the  Black,  White  and  Sync  frequency 
controls  to  mid-rotation.  Select  "White"  on 
the  Modulation  control  and  adjust  the  white 
frequency  control  to  2300  Hz.  Then  turn 
the  Modulation  control  to  "Black"  and 
adjust  the  black  frequency  control  to  1500 
Hz-  With  the  modulation  control  at  "Sync" 
adjust  the  sync  control  to  1200  Hz.  Repeat 
these  adjustments  several  times  as  there  is 
some  interaction  between  the  three  controls. 
Typical  oscilloscope  patterns  as  observed  at 
the  SSTV  Audio  Output  Jack  are  shown  in 
accompanying  diagrams. 
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Henry  Radio 
offers  this  exciting  beam 

program 

Any  knowledgeable  DX'er  wiU  tell  you  the  secret  is  in  the  antenna.  For 
over  a  year  Henry  Radio  has  provided  an  exciting  beam  antenna  package 
program  allow^ing  the  average  amateur  to  own  an  efficient,  and  unbeliev- 
ably economical  antenna  package  .  .  ,  pre-engineered,  pre-matched  and 
pre-packaged  to  suit  his  pocketbook  and  requirements.  NOW!  This 
world  famous  antenna  program  moves  forward,  NOW!  You  can  have 
the  antenna  of  your  choice  at  the  same  incredible  saving. 

HR-Jimior  Basic  Antcmnci  Package 
Tristao  MIVl-35  "Mini-IVlast"* 


tubular  tower-crank-up 
CDR  AR-22R  Rotator** 
100  ft.  RG-58  A/U  Coax  Cable 
100  ft.  4  Cond.  rotor  Cable 
Complete  with  one  of  the  following: 


*Free  Standing  Base:   add  $29,95 
**Optional  (instead  of  AR-22R): 
TR-44  rotator,  add  $30.00 

hlustrated:    Tristao  MM-35  "Mini-Mast 


r* 


HR-StcV icidrd  li^isic  Antcinu  Package 

Tristao  CZ-454  60  ft.  crank-up 

tower  w/mast* 

CDR  TR-44  rotator** 

100  ft.  RG-58  A/U  Coax 

100  ft.  Control  cable 

Complete  with  one  of  the  following: 


Hy-Gain  TH2MK3 

$  220,00 

Hy-Gain  DB10-15A 

$  530.00 

Hy-Gain  TH3JR 

225.00 

Hy-Gain  Hy-Quad 

540.00 

HyGain  DB10-15A 

225.00 

Hy-Gain  204BA 

570.00 

Hy-Gain  Hy-Quad 

230.00 

Hy-Gain  TH3MK3 

570.00 

Hy-Gain  203BA 

235.00 

Hy-Gain  402BA 

580.00 

Hy-Gain  TH31VIK3 

260.00 

Hy-Gain  TH6DXX 

595.00 

^Optional:    Free-standing  base,  add 
$10,00,    **HA[VI<IV1  rotator, 
8  cond.  cable,  RG-8/U  Coax,  add 
S40.00.  - 


Freight   prepaid   to  your   door   in   the  Continental  U.S.A.  west  of  the 
Rockies.     For  shipment  east  of  the  Rockies  add  $10.00, 

Substitutions  may  be  made  ,  .  ,  write  for  prices.  And  remember, 
you  can  buy  on  time.  You  can  trade  your  used  transmitter  or  receiver. 
You  can  rely  on  Henry  Radio  to  supply  the  finest  equipment  and  the  best 
value. 


CALL    DIRECT 


USE    AREA   CODE 


11240  W.  Olympic.  Los  Angeles.  Calif.,  90064 
931  n.  Euclid,  Anaheim.  Calif.,  92801 
Butler,  Missouri,  54730 


213  477-6701 
714  772-9200 
816  679  3127 
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A  Six  Meter  Kilowatt 


William  P.  Turner,  WA0ABI 

Five  Chestnut  Court 

Saint  Peters,  Missouri  63376 


Pep  Linear  For  10^  a 


Top  view  o1  the  ampHfier.  The  resistor  at 
the  bottom  of  the  picture  Is  in  series  with 
the  100  CFM  blower  used  to  reduce  air  flow 
noise. 

With  the  increasing  sales  of  6  meter  SSB 
gear  in  kit  and  wired  form  and  the  suns  pot 
cycle  on  the  upswing,  many  hams  are  showing 
interest  in  running  greater  power  in  hopes  of 
working  long  distance  ground  wave  and  inter- 
national DX,  This  article  will  outline  a  sim- 
ple, inexpensive  kilowatt  PEP  linear  and  pow- 
er supply.  Quite  frankly,  the  original  ampli- 
fier w^as  based  on  one  described  by  K6QQN 
and  W6QMN  in  the  November  1961  issue  of 
'"73."  The  original  has  been  rebuilt  and  mod- 
ified several  times  during  the  past  year.  Three 
additional  amplifiers  of  this  type  have  been 
built,  two  more  are  under  construction  and 
several  are  in  the  talking  stage.  Performance 
has  been  outstanding,  ail  have  shown  a  signal 
increase  on  the  order  of  10  db  and  have  been 
free  of  bugs.  This  power  level  was  decided 
upon  for  several  reasons.  The  tubes  and 
transformers  are  readily  available  at  reason- 
able prices,  and  the  size  and  weight  are  in 
keeping  with  the  slate  of  the  art. 

Experience  has  shown  that  with  careful 
shopping  the  complete  unit  can  be  built  for 
less  than  $100,  even  if  all  parts  are  purchased. 
The  average  junkbox  will  make  a  dent  in  this 
figure.    In  fact,  many  parts  may  be  salvaged 


from  a  TV  if  desired.  All  of  the  capacitors 
in  the  linear,  the  bias  network  resistors  and 
potentiometer,  low  voltage* transformer  and 
rectifiers,  etc.,  may  be  obtained  from  this 
source  at  little  or  no  cost. 

General  Description 

The  linear  consists  of  a  pair  of  4x1 50 A/ 
7034  or  4CX250B  tubes  in  parallel  in  a  pas- 
sive grid  circuit.  The  plate  voltage  is  2000V, 
plate  current  is  500  ma  peak. 

The  grid  circuit  load  is  dependent  upon 
the  amount  of  drive  available.  A  50  ohm,  50 
watt  Globar  may  be  mounted  internally  for 
rigs  in  tl]e  100  watt  PEP  output  class  or  a  Can- 
tenna  may  be  connected  to  the  input  through 
a  coax  *'tee"  cqnnector.  Much  lower  drive 
levels  may  be  used  by  increasing  the  resis- 
tance at  this  point,  A  noninductive  (carbon) 
resistor  of  sufficient  wattage  rating  will  allow 
the  amplifier  to  be  driven  by  five  watts  or 
less.  The  plate  circuit  is  shunt  fed  through 
a  home-brew  or  Ohmite  Z-50  choke.  Match- 
ing the  load  is  accomplished  by  tapping  down 
on  the  tank  coil  with  a  clip.  Screen  overcur- 
rent  protection  is  afforded  by  a  #327  light 
bulb  which  acts  both  as  an  indicator  of  screen 
current  and  as  a  fuse. 


Bottom  view  of  the  amplifier.  The  large  cyl- 
inder is  the  load  globar  for  the  100  watt 
PEP  output  of  the  exciter. 
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500  PF    TO 
C2      0,005  UF,  ZSOOV 
MICA-CERAMIC 


TO 
ANTENNA 


FROM 
EXCITER 


COAX   OR  OPEN 

ANTENNA  RELAY 
WITH  EXTERNAL 
N,0.    CONTACT 


NOTES 

L  C3=25   TO   40  Pf   MAX,    3000  V. 

2.  C4-C7=  600V    CERAMIC.    CONNECT     C5-C7   DIRECTLY 
TO   GROUND  USING  AS  SHORT  AS  POSSI&LE    LEADS. 

3.  R6   +    RM    -   1000    OHMS, 


it 


tt 


4,  RFC  I,  RFC2  =      1-3/4"  XtZQt    ON    3/8"   TEFLOM, 

OR    OHMITE     Z-50 

5,  V(,V2  -   4X15QA,  7034,   ETC 


Fig.  1,     The  schematic  for  the  six  meter  linear  amplifier* 


Purists  may  frown  on  some  of  the  preced- 
ing, hov^ever  there  are  good  reasons  for  it. 
The  passive  grid  circuit  will  accommodate  any 
reasonable  drive  level  and  while  wasteful  at 
high  levels  it  should  be  remembered  that  lin- 
ears  are  for  use  only  when  required  to  main- 
tain communication.  It  also  eliminates  neu- 
tralization as  well  as  several  parts.  The  shunt 
fed  tank  also  makes  for  simpler,  less  expen- 
sive, and  easier  to  adjust  equipment.  The 
bulb  in  the  screen  circuit  functions  as  a  pro- 
tection relay  and  meter  as  well,  but  costs  only 
a  small  fraction  as  much. 

The  screen  power  supply  consists  of  a 
light  to  medium  duty  replacement  or  TV 
transformer,  with  full-wave  rectifier  and  cap- 
acitor input  filter.  This  supply  is  zener  reg- 
ulated at  300  to  350  volts.  One  half  of  the 
same  winding  is  half-wave  rectified  and  regu- 
lated (in  the  linear)  at  100  volts  negative  for 
pperating  bias.     The  same  supply  furnishes 


cutoff  bias  in  the  receive  condition.  Filament 
voltage  is  obtaioed  by  phasing  the  6.3  and  5 
volt  transformer  windings  in  series.  Slightly 
over  113  volts  is  available  to  the  filaments 
which  are  also  wired  in  series.  Tliis  arrange- 
ment runs  the  finals  at  approximately  5%  be- 
low  their  nominal  6.0  volts,  which  is  within 
tolerance.* 

The  DC  Supply 

The  high  voltage  transformer  is  rated  at 
850  to  1000  volts  center  tapped  at  350  to 
500  ma.  Severs!  power  supplies  have  been 
built  with  a  commercial  surplus  transformer 
available  locally  at  S5.95.  This  transformer 
is  rated  at  1000  volts  CT  at  400  ma  and  pro- 
vides 2200  volts  at  450  ma  in  SSB  service. 
Several  nationally  known  supply  houses  list 

*Ed-  note-  This  voltage  should  be  measured  during 
normal   operation   to   ensure   that  it  stays  inside 

tolerances. 


JULY    1969 


21 


^ 


us.iblc   transformers  at   S2.00  to  S5,00.     In 
vMiK   ca^LS  it  may  he  necessary  to  series  or 
parallel  ivvo  transformers  in  order  to  arrive  at 
the  propLT  voltage  or  current  rating.   I  would 
recommend  a  transformer  of  about  850  to 
9(J0  volls  (T,  otherwise  the  maxinuini  volt- 
age rating  of  the  tube  will  be  exceeded  (this 
has  been  done  without  harm,  however).   Only 
the  high  voltage  winding  is  used  in  order  to 
increase  ttie  available  current.    Rectification 
is  by  eight  700  volt  PIV  silicon  diodes  in  a 
vt)llage  doubler  and  the  filter  consists  of  six- 
teen   40-40/450    volt    capacitors    in    series- 
parallel.     The  total  filter  rating  is  20  mf  at 
3600  volts.    Tv^/enty  capacitors  of  the  same 
type  were  purchased  for  S7.80  and  used  for 
all  filtering  purposes-     The  10*'  x  14''  x  3" 
chassis  on  which  the  power  supply  is  moun- 
ted is  nol  crowded.  All  bleeders  are  13  K,  10 
watt  obtained  at  20  for  59i^.    Each  bleeder 
section  in  the  high  voltage  supply  consists  of 
two  of  these  resistors  in  series,    The  remain- 
ing resistors  are  used  in  the  bias  and  low  volt- 
age supplies* 


Power  supply 

Finishing  Up 

T\\c  controls  are  all  on  the  amplifier  and 
consist  of  a  two  pole,  three  position  switch 
which  turns  on  the  60  CFM  blower  and  the 
filament,  bias,  and  screen  supplies  in  the 
^^standby"  position  and  also  keys  the  high 
voltage  primary  relay  in  the  '^operate"  posi- 
tiut^.  This  primary  voltage  is  also  fed  to  the 
antenna  relay  coil  through  the  normally  open 
contacts  (spare)  on  the  exciter  PTT  relay  so 
thai  in  "standby"  it  is  possible  to  operate  the 
exciter  alone  and  in  "operate"  the  Unear  is 
automatically  sw  itched  into  service.  The  only 
other  panel  control  is  the  plate  tuning  capaci- 
tor. Neon  lights  indicate  the  position  of  the 
function  switch.  Inside  controls  adjust  the 
bias  in  ''operate"  position  and  control  the 
antenna  loading.  All  of  the  control  and  low 
vol  I  ace  wirina  is  contained  within  an  8  con- 
ductor  cable:  the  high  voltage  lead  is  separate 


and  consists  of  a  length  of  RG-8U  with  PL- 
259  connectors  which  have  been  painted  red 
to  indicate  their  unusual  function.  Other 
connectors  may  be  used  if  desired.  Plate  cur- 
rent metering  consists  of  a  O-l  ma  meter 
which  with  the  proper  multiplier  indicates 
full  scale  when  I  ampere  is  drawn  through  a 
one  ohm  resistor  which  is  in  series  with  the 
high  voltage  lead- 

The  amplifier  shown  was  built  in  a  Heath 


The  amptifJer  mstche?  the  Heath  SB  series. 
It  should  be  possible  to  use  it  on  other  bands 
by  changing  the  tank  circuit. 

SB  series  speaker  cabinet  and  fitted  with 
Heath  knobs  in  order  to  compliment  an  SB- 
1  10.  A  10''x5''x3"  chassis  is  supported  with- 
in the  case  by  the  front  and  rear  panels. 
The  panel  was  sprayed  with  Illbronze, 
''forest  green''  wrinkle  paint,  which  is  good 
for  the  Heath  green.  For  Swan  owmers,  I 
suggest  the  possibility  of  using  a  power  supply 
cabinet.  The  above  mentioned  paint  also 
comes  in  black.        ' 

Adjustment  is  simpUcity  itself*  The  exci- 
ter is  tuned  up  per  usual  with  the  linear  func- 
tion switch  in  the  "off  or  "standby"  posi- 
tion. The  linear  is  then  switched  to  "operate" 
and  keyed  momentarily  while  the  bias  con- 
trol is  adjusted  to  a  static  current  reading  of 
200  ma*  At  this  point  a  small  amount  of 
drive  is  apphed  and  the  plate  tuning  is  peaked 
for  maximum  output  as  indicated  by  an  SWR 
bridge  in  the  forward  mode  or  by  using  a 
monitor  scope-  Modulation  is  now  applied 
until  the  plate  current  peaks  at  500  ma. 
Some  slight  adjustment  of  the  tank  coil  tap 
may  be  required  at  this  time  in  order  to  load 
the  amplifier  properly. 

The  possibility  of  using  commercial  pull- 
out  tubes  should  not  be  overlooked.  These 
tubes  are  common  in  FM  broadcast  and  air- 
craft ground  station  transmitters  and  as  such 
are  often  changed  on  a  time  basis  rather  than 
on  condition.  They  are  available  at  hamfests 
and  at  surplus  stores  at  nominal  prices- 
Amplifiers  have  been  built  with  coax  and 
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INTERLOCK 


«>i 


*> 


NOTES: 

I,  ALL  UNMARKED   DIODES- 
I  AMP,  700  PIV- 

2.  ALL    UNMARKED  CAPACITORS- 
40/40  UF,     450  V, 

3.  ALL    UNMARKED   RESISTORS^ 
13K  OHWS,  TOW, 

4.  ALL   0.01  UF    EQUALrZING 
CAPACITQ«S-  600V- 


< 


REG 
350 


^3  GRD 
-^4  -175 


y      11.3 
\  '   VAC 


4- 


± 


Fig,  2.     Power  supply  diagram.    See  caution  note  at  the  end  of  the  article. 


open  type  antenna  relays.  The  coax  type 
have  been  found  to  be  preferable;  however^ 
the  open  type  will  work  quite  well  and  will 
save  the  builder  much  cash. 

For  the  sake  of  economy  the  blown  fuse 
indicator  and  power  supply  cover  interlock 
may  be  omitted.  It  is  suggested  that  in  the 
interest  of  safety  the  interlock  be  included/* 

ftlost  of  the  parts  are  of  a  highly  non- 
critical  nature.  The  input  and  output  coup- 
ling capacitors  have  been  varied  from  500  pf 
to  ,005  without  degrading  performance.  Var- 
ious tuning  capacitors  have  been  used  and  all 
have  worked  welL  The  plate  coil  in  each  case 
was  adjusted  to  resonate  at  50  mhz  with  the 
capacitor  fully  meshed.    Blowers  from  30  to 


100  CFM  have  been  tried,  the  only  undesir- 
able effect  noted  was  increased  air  flow  noise 
above  about  60  CFM. 

The  most  critical  item  is  the  tube  socket. 
Do  not  use  sockets  wiihout  the  built-in  bypass 
and  do  not  leave  out  the  external  screen  by- 
pass, 

.      ...WA^aABl 

*Ed.  note:  I  would  suggest  safe  plastic  covers  for 
the  large  efectro lytic  capacitors  at  the  top  of  the 
chassis.  The  interlock  should  not  be  efiminated 
under  any  circumstances,  and  do  not  depend  on  the 
bleeder  resistor  to  drain  the  capacitor  bank.  Short 
each  one  before  working  on  this  rig.  The  amplifier 
IS  a  good  design,  but  could  become  a  death  trap  for 
the  uninitiated.  If  you  haven't  been  burned  yet, 
believe  me,  it  isn't  fun. 


JULY    1969 


23 


New  Way  to  QSL 


Ken  MiUar,  ZE7JV 

8  Plympton  Road 

Chadcombe,  Salisbury,  Rhodesia 


When  I  first  started  out  in  Amateur  Radio, 
it  was  a  pleasure  to  send  and  receive  QSL 
cards.  Now,  after  nine  years  of  operating, 
and  a  lot  of  contests  behind  me,  there  is  no 
longer  any  pleasure  in  QSLing.  Just  a  lot  of 
work,  and  a  large  backlog  of  QSL's  to  catch 
up  with.  Like  most  other  amateurs,  I  use  a 
personal  card,  which  has  spaces  at  the  appro- 
priate places  for  filling  in  QSO  information, 

Sdme  amateurs  use  cards  which  have  all 
the  necessary  information  ready  printed,  and, 
in  order  to  save  time  and  effort,  check,  ring, 
or  strike  out  where  necessary,  but  1  have 
never  adopted  this  method-  I  feel  that  it  can 
lead  to  errors  in  vital  in  format  ion,  unless 
great  care  is  taken  to  check  the  correct  item* 

Some  amateurs  who  QSL  100%,  get  into 
the  routine  of  completing  cards  while  still  in 
QSO.  This  is  a  good  system,  but  few  of  us 
are  sufficiently  methodical  to  keep  it  up,  and 
when  contest  operating,  it  isn't  practical  to 
write  out  cards  at  the  same  time. 

It  seems,  though,  that  present  day  practice 
is  to  QSL  on  receipt,  unless,  of  course,  the 
worked  station's  card  is  required,  and  the  ec- 
onomy is  justified  -although  the  extra  work 
and  time  spent  looking  through  logs  for  pre- 
vious months  and  years  for  a  station's  entry 
is  considerable.  What  the  active  operator  real- 
ly needs,  is  an  easy  way  of  keeping  up  to 
date,  but  to  take  most  of  the  work  out  of 
QSLing,  a  radical  change  is  necessary. 

While  working  on  my  backlog  of  QSLs,  I 
thought  about  how  the  task  could  be  simpli- 
fied. 1  recalled  that  while  operating  in  con- 
f  ests,  log-keeping  had  been  simplified  by  tak- 
ing carbon  copies,  sending  the  original  to  the 
contest  organizers,  and  keeping  the  carbon 
copy  for  my  station  records-  I  remembered, 
also,  those  "GE"  cards  which  were  so  popular 
a  few  years  ago,  that  used  a  small  extract  of 
in  ARRL  log  book  for  the  QSO  information. 
It  seemed  to  me  that  the  way  to  simplify 
QSLing  would  be  to  use  a  method  which 
would  transfer  the  log  information  onto  the 
QSL,  with  a  minimum  of  effort. 

If  the  logbook  were  made  so  that  a  strip  of 
paper  with  the  QSO  information  on  it,  it 
could  be  torn  out  and  gummed  to  the  QSL 
card,  this  would  greatly  reduce  the  amount  of 
work  required.  The  pages  of  the  log  book 
would  be  in  duplicate,  with  a  carbon  in  be- 


tween-the  upper  page  for  the  QSL,  and  .the 
carbon  for  the  actual  log.  The  upper  page 
need  only  be  half  the  width  of  the  log  page, 
as  the  only  writing  on  this  portion  would  be 
the  QSL  information.  Additional  informa- 
tion, power  input,  time  of  ending  QSO,  re- 
marks, etc,  would  be  written  directly  onto 
the  log  page.  The  paper  used  for  the  QSL 
page  could  be  gummed,  or  plain  with  gum  ap- 
plied by  an  applicator. 

The  QSL  sheet  does  npt  need  any  printed 
wording  on  it,  just  the  columns  necessary, 
and  perforations,  although  perforations  are 
not  absolutely  necessary  as  a  little  practice 
with  a  pair  of  scissors,  or  razor  blade  and  rule 
should  soon  make  light  work  of  it.  The  col- 
umn headings  in  the  ARRL  logbook  aren't 
quite  suitable  for  this  application,  as  the  line 
spacing  isn't  sufficient  for  easy  tearing.  The 
strip  should  be  about  H  inch  deep  to  allow 
ease  of  handling- 
Suggested  column  headings  for  the  QSL 
sheet  are:  Date;  Time;  Station  Worked; 
Freq.;  Mode,  2-Way;  Report, 

All  other  columns  appear  on  the  log  sheet- 
For  contest  operating,  a  second  log  sheet 
could  be  inserted,  making  a  total  of  three 
copies,  and  it  may  be  preferable  to  use  loose- 
leaf  pages,  or  a  binder,  rather  than  a  bound 
logbook  which  cannot  be  varied  at  will. 

The  QSL  card  will  need  a  slight  modifica- 
tion. The  column  headings  will  be  printed 
across  the  QSL,  with  sufficient  space  allowed 
below  for  the  strip  to  be  positioned  without 
covering  up  other  information.  If  the  strip  is 
made  slightly  narrower  than  the  length  of  the 
card,  it  will  be  easier  to  place  the  strip  in  the 
correct  alignment-  A  check  should  be  made 
to  insure  that  the  card  used  for  the  QSL  is 
suitable  for  a  firm  adhesion  by  the  gum  used. 
The  one  disadvantage  to  this  method  of 
log-keeping  and  QSLing  is  the  fact  that  more 
log  pages  will  be  used.  An  entry  in  the  log 
will  use  about  twice  the  space  used  in  a  cur- 
rent log,  but  the  advantage  gained  more  than 

outweighs  this.  A  100%  QSLer  using  this, 
will  just  tear  out  the  strips,  gum  them  to  his 
QSLs,  and  send  them  off.  The  '*QSL  on  re- 
ceipt" amateur  can  tear  these  strips  out  of  his 
log  as  each  page  is  completed,  file  or  pigeon- 
hole them  in  call-sign  order;  and  as  incoming 
cards  are  received,  can  quickly  locate  the  cor- 


24 


73  MAGAZINE 


rect  strip  without  referring  to  his  log  at  all. 
The  contest  operator  has  most  to  gain,  as 
while  actually  operating,  he  can,  at  one  fell 
swoop,  complete  his  station  record,  contest 
logSj  and  QSL  cards. 

As  I  had  a  printing  of  QSL  cards  recently, 
I  am  unable  to  change  over  immediately,  but 
1  certainly  will  as  soon  as  possible • 

»  » 1  £^  tit  A  J    V 

The  Clothes  Line 

How  often  have  you  wanted  a  mobile  an- 
tenna that  could  be  assembled  in  minutes, 
costs  pennies,  adaptable  to  almost  any 
band -then  removable  without  a  trace? 

We  needed  such  an  antenna  last  winter. 
A  friend  and  I  had  planned  a  trip  to  North 
Carolina  for  several  weeks,  but  hadn't  de- 
cided to  take  our  rigs  along  until  the  last 
moment.  Needing  some  sort  of  antenna.  I 
stuck  a  large  suction  cup  on  the  end  of  a 
five  foot  tomato  stake  and  planted  it  on  the 
roof  of  his  station  wagon.  Four  nylon  lines 
were  run  from  the  corners  of  the  front  and 
rear  bumpers  as  guy  lines  to  hold  the  stake 
upright.  A  six  meter  dipole  and  a  CB  end- 
fed  wire  were  attached  from  the  top  of  this 
mast  to  two  places  on  the  hood  of  the  car. 
Their  coax  feed  lines  went  in  thru  a  rolled 
down  window. 

So  well  did  the  '^clothes  line**  antenna 
perform  that  a  revised  model  was  tried  on  a 
following  journey.  This  time,  two  poles 
were  used,  giving  better  elevation  and  more 
efficient  performance.  For  the  mobileer 
who  doesn't  mind  the  way  this  set  up  looks, 
the  wooden  stakes  become  miniature  towers 
that  can  hold  any  number  of  arrays.  Ground 
planes,  halo  and  whip  types,  even  dipoles 
(which  work  surprisingly  well  on  a  moving 
car)  are  just  a  few  of  the  antennas  that  can 
be  suspended  from  the  masts. 

The  next  time  you  see  a  car  with  a 
clothes  line  on  top,  look  again,  it's  someone 
operating  mobile. 


500-Watt 

5-Bander 


You  can't  buy  a  more  potent  package  than  the 
new  NRCI  NCX-500  transceiver.  This  versatile 
5-bander  Is  packed  with  the  performance  extras 
that  give  you  the  sharpest  signal  on  the  band, 
plus  an  enviable  coHection  of  QSL's.  Check  it  out! 

•  500'Watt  PEP  input  on  SSB.  grid-bfock  keying 
on  CW  and  compatible  AM  operation. 

•  Receive  vernier,  with  tuning  range  greater 
than  It  3 kHz. 

•  Rugged  heavy*duty  6LQ6*s. 

•  Crystal-controlled  pre  mixing  with  single  VFO 
for  effective  frequency  stability,  plus  identical 
calibration   rate  on  all   bands. 

•  Crystal  lattice  filter  for  high  sideband  suppres- 
sion on  transmit,  and  rejection  of  adjacent- 
channel  QRM  on  receive  *  .  .  plus  solid-state 
balanced  modulator  for  "set-and^forget"  carrier 
suppression. 

•  Universal  mobile  mount  included. 

AC  500  power  supply  available.  Great  things  are 
happening  at  NRCL 

AMATEUR  NET  PRifcE!  |42S.0O 


For  ccmijlei^  detatis  a^^d  5p<c*f"Cat*ons,  wfite: 


Utiti 


NATIONAL  RADIO  COMPANY,  INC. 


fMDf^l    37  Washington  St.,  M^frose,  Mas&.  02176 
nn\^9    Telephone    (617)  662  7700    TWX:  6l7-6« 


665-5032 


Ad.  Aufiema,  Int   85  8road  StrMt.  New  Vorfc,  New  fork 

©  1969,  National  Radio  Company.  Inc* 


Larry  Jack,  WA3AQS 
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TESt  EQUIPMENT 


MIMATLKK   TKST   I. AliORATOIlY 


AC   Voltmeter 

Ohmmeter 

RF   Signal    Generator 

Resisiance  Substitution 

9V   DC  Supply 

Self  Powered 


DC    Voltmeter 

Milliammeter 
AF   Sic|nal    Generator 
Capacitance  Substitution 
RF    Field  Strength 

772"x    3%"k  3%'\  l%lbs. 


Thanks  to  transistors  and  printed  circuits  you  can 
hold  this  complete  lab  in  one  hand.  Not  long  ago 
this  would  have  been  a  whole  shelf  full  of  test  eq- 
uipment. 455  kHz  generator  for  aUgning  I  F's,  400 
Hz  generator  for  audio  circuits.  Plus  a  normal  VOM 
and  R  &  C  substitution.  Field  Strength  meter  for 
tuning  transmitters.    Everything  in  one  small  boxf 

Mode!    SE-400    Mini-Lab    -   ONLY   S25.00 

TRANSISTOR  POWKR  SUPPLY 


Worth  its  weight  in  batteries.  Invaluable  for  testing 
transistorized  or  IC  gear.  Saves  its  price  in  batteries 
for  long  range  operation  of  radlbs,  cassette  tape  re- 
corders, etc.  0-20  VDC  @  150^200  mA,  Metered 
and  regulated. 

Model  SE  100  Power  Supply-ONLY  $16,95 


P.O.   Box  431 

JAFFREY,  NH 

03452 


Ivsl  rquipnten!  is  past,  inadv  a  tfu^m- 
(uv  hy  \noilvnt  Iransistorizvd  i^^  Ivsl 
vquifHucnt.  \atr  a  vomplrlo  .scniVi' 
hth.  iiiihidin^i  HF  and  IF  si^mal  p'nvr- 
f//urs.  is  ha  ill  inin  a  vasv  (ihattf  {ho 
sizv  of  (III  old  I  OM! 

MINIATURE  AF  GENERATOR 


Mini-AF  Generator  for  the  laboratory  or  ham  work 
bench.  10  to  100,000  Hz  in  four  bands,  sine  or 
square  wave.  World's  smallest.  7y2"x  3V4"x  4'\ 
2  lbs!  Built-in  AC  power  supply  stabilized  to  0.1%. 
The  output  is  maintained  at  minimuhn  distortion 
and  constant  level  with  FET  oscillator  and  therm- 
ister  and  heavy  inverse  feedback. 

Model  6803  AF  Geiieraior  -ONLY  S59,95 


MINIATURI^ 
SIGNAL 
TRACKR 

This  is  by  far  the 
single  most  valuable 
piece  of  test  equip* 

ment  for  servicing 
receivers  and  audio 
equipment.  Built  in 
meter  for  measuring 
gain  of  each  stage 
under  test.  Easy  to 
find  weak  or  defect- 
ive stages,  O  u  tpu  l 
speaker  built  in  or 
to  VTVM  or  scope. 
No  line  cord  since  it 
is  self   powered. 

Model  SE-350  Signal  Tracer-ONLY  $22.50 

Buy  DGP  Miniature  Test  Equipment  from 
Your  Local  Distributor  or  Order  Direct  Mail 
from  REDLINE  CD.  JAFFREY,  NH  03452 
Please  allow  a  little  extra  for  postage  charges. 

Distributors:  Write  for  our  distributor  prices 

Manufacturers  Reps:   We  need  you  -  Write 
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Robert  S.  Larkm,  W2CLL 

RFD  1  Box  28  R 

Flanders,  New  Jersey  07S36 


Power 


Perk 


1 


432  MHZ  Power  Amplifier 


Here's  an  amplifier  capable  of  running  a 
full  kilowatt  on  432  mhz,  without  straining 
either  the  budget  or  the  final  tubes.  The  big 
difference  between  this  amplifier  and  others 
that  have  been  described,  is  the  use  of  vapor 
phase  cooling.  This  allows  a  relatively  small 
tube  to  dissipate  a  lot  of  power. 

Other  features  of  this  amplifier  are: 

1.  Simple  construction  requiring  no  ma- 
chine tools. 

2.  Single  ended  operation  with  no  balanc- 
ing problems. 

3.  Large  overload  capacity. 
4*  No  noisy  blowers. 

The  tube  used  is  a  4CN15A.  Electrically, 
it  is  the  same  as  the  4CX300A,  but  mechan- 


432  mhz  ampMfier. 

The  fan  over  the  grid  compartment  cools  the 
tube  pins  and  keeps  steam  dway  from  the 
socket*  Braces  are  used  to  support  the  plate 
trough  to  allow  more  room  for  the  stand- 
off insulators. 


ically  different  in  not  having  any  air  cooling 
fins.  Fins  are  not  required  when  vapor  phase 
cooling  is  used. 

Dissipation  of  plate  power  is  accomplished 
by  boiling  water  inside  the  plate  trough.  This 
holds  the  plate  temperature  at  about  boiling 


^ 


Looking  into  the  grid  department* 

Inside  the  grid  compartment  the  tab  capaci- 
tor can  be  seen  attached  to  the  BNC  Input 
connector.  Filament,  grid  and  screen  volt- 
ages come  through  the  capacitors  in  the  end 
of  the  compartment. 
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Schematic  of  the  432  amplifier, 

temperature  (100°  C).  As  more  power  is  dis- 
sipated the  water  boils  harder  but  never  gets 
any  hotter.  The  tube  anode  is  actually  some- 
what hotter  than  the  water  because  it  is  not 
entirely  immersed.  Being  inside  the  plate 
trough,  the  water  is  separated  from  r/and  dc 
fields,  and  therefore  causes  no  electrical  pro- 
blems. 

W6MJG  built  a  vapor  phase  cooled  hf  am- 
plifier (May  1966  QST)  that  used  many  spec- 
ial pieces  of  hardware.  He  had  a  closed  cycle 
operation  using  reservoirs  and  condensers  to 
save  the  water.  But  why?  Water  is  cheap! 
Here  we  let  it  boO  away  into  the  air.  The  rate 
of  usage  for  intermittent  amateur  operation 
is  modest;  one  filling  normally  lasts  several 
evenings. 

Construction 

The  construction  of  the  amplifier  is  clear 


The  plate  trough  corners  are  all  soldered  ex- 
cept those  holding  the  top  cover.  Fourteen 
flat  head  screws  hold  the  top  and  allow  ac- 
cess for  cleaning. 


from  the  drawings  and  pictures.  Half  wave^ 
capacitively  loaded  lines  are  used  in  the  grid 
and  plate  circuits*  The  grid  line  is  made  from 
flashing  copper  and  tuned  by  a  5  pf  variable 
capacitor.  Coupling  into  the  grid  circuit  is  by 
a  capacitive  probe  also  built  from  flashing 
copper.  This  is  adjusted  by  bending  to  maxi- 
mize the  drive.  A  small  fan  is  mounted  over 
the  grid  circuit  to  cool  the  tube  pins  and  pre- 
vent steam  from  coming  up  through  the  tube 
socket.  A  slight  modulation  can  be  heard  lo- 
cally from  the  fan  blades  passing  near  the  grid 


Gf^lO  COMPARTMENT 

— A 


PLATE   COWPAffTMENT 


++ 


t 


\ 


V 


SK-710 

ALUMINUM 
CHASSIS 


Water  inside  plate  trough  bolls  to  keep  the 
tube  plate  temperature  from  rising  above 
100  *C.  Steam  escapes  from  ventillation 
holes  in  the  plate  trough  and  plate  compart- 
ment* 

circuit-  A  wire  mesh  sliield  could  be  used  to 
prevent  this  effect* 

Brass  stock  2"xl/16''  is  used  to  make  all 
sides  of  the  plate  line.  Since,  mechanically, 
the  line  is  a  water  trough  it  is  made  leak-proof 
by  careful  soldering  of  all  joints.  Acid  flux  is 
used  andj  after  soldering,  thoroughly  scrub- 
bed out.  The  top  of  the  trough  is  made  re- 
movable for  cleaning. 

Electrical  contact  to  the  4CN15A  is  made 


Basic    simpHcity    is  seen   in  this  underneath 
view  with  the  plate  trough  removed. 
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from  cut  down  Einiac  CFIOO  finger  stock. 
The  outside  of  the  plate  compartment  is  a 
5x13x3  inch  chassis.  Ceramic  standoff  insul- 
ators are  used  to  support  the  plate  trough. 
In  order  for  the  tube  anode  to  protrude  as 


i 


ABOUT  3' 


5/ 


1 


5SF— Yil 


17  FINGERS 
FINGER  STOCK   FOR    4CN15A 
FROM    ElMAC    CF)O0  STOCK 


CUT  DOWN 


5/16*  VENTILATION  HOLES 

T/B'O.  HOLE  FOR  4CNI5A 


SOLDEHEO 


12}  l/e    HOLES   FOR 
CERAMIC   INSULATORS 


RFC  2 
eTk*te.  TINNED 
IM'O.Dl  IPLATE  RFC) 


k  \m*  SQUARE  BRASS    STOCK   SOLDERED  ALL  AROUND^/*'  BELOW  TOR. 
TAPPED  TO   NOLO  lOP  WITH    4-40    BEVELLED  SCREWS. 

Dimensions  of  the  plate  line  box. 

far  as  possible  inside  the  plate  trough,  the 
clearance  left  is  insufficient  for  standoffs  in- 
side the  plate  compartment.  For  this  reason 
braces  are  mounted  over  the  main  chassis  as 
can  be  seen  in  the  photos.  The  height  of  the 


^JOHNSON 
y  I6O-I02 


>  1/2" WIDE  COPPER 
OUTPUT    COUPLING  LOOP 


1/2' O.JCr  CERAMIC  INSULATOR 


PLATE 
TROUGH 


2  l/Z"  X  5'  LtGMT  BUT 
STIFF  ALUMINUM 


PLATE    TUNtNO    CAPACITOR 


I/3Z'  TEFLON 


rKli/2  COPPER 
PLATE     BYPASS 


INSIDE 
CHASSIS 


Kill  ignition  noise 

and  other  strong  impulses 


with  a 


NOISE 


BLANKER 

KIT  for 
TR-3  or  TR-4 


Unlike  the  usual  noise  clippers  or  limiters,  the 
34-NB  is  an  advanced  noise  blanker  which  actually 
mutes  the  receiver  for  the  duration  of  the  noise 
pulse.  Between  noise  pulses,  full  receiver  gain  is 
restored.  (The  receiver  AGC  is  affected  only  by  the 
desired  signal  strength,  not  by  the  noise  at  the  an- 
tennaJ  Low  level  signals  masked  by  noise  impulses 
without  the  noise  blanker  can  be  copied  when  the 
blanker  is  used.  The  34-NB  is  a  must  for  the  mo- 
title  operator, 

HOW  IT  WORKS  . . . 

A  noiseless  electronic  series  switch  is  inserted  at 
the  output  of  the  receiver  mixer.  This  switch  is 
operated  by  the  output  of  a  special  receiving  cir- 
cuit which  is  tuned  to  the  9  MHz  IF  with  bandwidth 
of  10  kHz.  The  switch  opens  for  noise  impulses  but 
closes  to  allow  the  signal  to  pass. 

The  kit  consists  of  these  main  parts:  9'NB  board 
(composed  of  17  transistors,  4  diodes  and  circuitry). 
NBK  board,  capacitor  assembly,  switch  assembly, 
lever  knob,  and  miscellaneous  hardware. 

Installation  of  the  kit  is  about  a  two  hour  job  for 
the  competent  technician  only,  requiring  the  usual 
hand  tools,  plus  soldering  iron  and  electric  drilL 
Factory  installation,  $15  plus  shipping. 


Model  34-NB 


$12goD 


Amateur  Net 


Details  of  construction. 


At  your  distributor  or  write  to 

R.  L.  DRAKE  COMPAIUY 

Dept.  379,  540  Richard  St.,  Miamisburg.  Ohio  45342 
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plate  trough  is  adjusted  so  the  anode  seal  is 
flush  with  the  top  of  the  trough.  The  plate 
tuning  capacitor  is  a  sheet  of  ^'springy*'  alum- 
inum, operated  by  a  10-32  screw  with  a  cer- 
amic insulator  between  the  screw  and  the  al- 
uminum. When  the  amplifier  was  first  assem- 
bled, the  insulator  was  not  used  and  consider- 
able  arcing  took  place  at  the  metal-to-metal 
contact. 

Operation 

The  maximum  power  capacity  of  the  am- 
plifier is  difficult  to  determine.  The  maximum 
allowable  temperature  for  the  ceramic- to- 
metal  seal  is  250 '^  C.  Measurements  of  the 
seal  temperature  were  made  using  Tempilac 
indicator  with  no  rf  applied.  It  was  found 
that  the  tube  can  dissipate  well  over  a  kilo- 
watt in  a  good  rolling  boil  (see  graph).  About 
200  watts  is  dissipated  with  no  boiling  occur- 
ring. Thus,  in  general,  dissipation  of  heat  is 
not  a  limiting  factor  for  amateur  power  levels. 


About  25  watts  of  grid  drive  are  required 
for  full  output.  Tliis  gives  25  ma  of  grid  cur- 
rent at  about  90  volts  bias.  The  screen  volt- 
age is  adjusted  to  give  the  desired  input.  This 
requires  about  250  volts  for  500  watts  input 
and  300  volts  for  a  kilowatt-  Screen  current 
is  usually  not  more  than  10  to  15  ma  and, 
under  some  conditions,  will  be  5  or  10  ma 
negative.  The  plate  current  dips  at  resonance 
but  the  best  tuning  device  is  a  power  output 
indicator-  Another  method  of  tuning  at  high 
power  levels  is  for  minimum  boiling  sound 
(tills  requires  a  reasonably  quiet  room!) 
Efficiency  generally  runs  about  50%, 
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View  of  water  tevels  mside  plate  trough* 
Water  must  cover  part  of  main  body  of  the 
tube.  SmaH  portion  on  end  of  tube  is  a 
seaf  cover  and  cannot  conduct  any  <ltiantity 
of  heat. 

Manufacturers  specifications  for  CW  op- 
eration limit  the  plate  voltage  to  2000  volts 
and  the  current  to  250  ma.  This  gives  an  in- 
put of  only  500  watts.  However,  this  ampli- 
fier has  been  operated  for  many  hours  at  a  kil- 
owatt (2500  volts,  400  ma)  with  no  sign  of 
tube  deterioration.  At  W2CLL,  the  amplifier 
has  been  operated  at  500  watts  for  general 
operation  and  a  kilowatt  for  schedules  and 
band  openings  for  the  past  three  years  using 
the    same    tube    with   no    drop    in   output: 


Grid  compartment  details. 

Screen  modulation  has  been  used  for  AM 
operation.  Here  the  screen  is  dropped  to 
about  100  volts  for  a  carrier  power  of  about 
100  watts.  About  300  peak-to-peak  volts  of 
modulation  is  applied  from  a  modulator  with 
4000  ohms  output  impedance.  This  was  a 
push-pull  6146  modulator  with  8000  ohms 
output  impedance,  swamped  by  an  SOOO  ohm 
resistor. 

The  trough  is  normally  filled  to  within  ^4" 
of  the  top  and  allowed  to  boil  down  to  half 
the  tube  length  before  refilling.  An  insulated 
dip  stick  is  used  to  measure  the  water  level 
with poAv^ro/jT and  the  high  voltage  grounded. 
Remember,  full  high  voltage  exists  on  the 
plate  trough.  Filling  is  done  by  siphoning 
water  from  a  bottle  with  a  length  of  Va^  plas- 
tic  aquarium  air  hose.  The  hose  is  placed 
through  a  ventilation  hole. 

Distilled  water  is  not  required,  since  no 
voltages  are  impressed  across  the  water.  How- 
ever, if  tap  water  is  used,  deposits  will  build 
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up  inside  the  trough  necessitating  frequent 
cleaning  and  making  distilled  water  a  worth- 
while convenience* 

Modifications 

Although  finless  tubes  such  as  the  4CN1 5  A 
are  mechanically  ideal  for  amplifiers  with 
"poor  man's"  vapor  phase  cooling,  almost 
any  external  ail  ode  tube  with  ceramic  insula- 
tion can  be  used.  Check  the  temperature  ra- 
ting on  the  seals— if  they  are  250**  C  or  higher 
there  should  be  no  problems.  Gl ass-to-met al 
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seals  are  generally  rated  at  150-  C  which  is 
not  far  enough  above  the  100*  C  boiUng 
point  to  be  safe. 

A  version  of  the  2C39  series,  the  3CPN- 
IOAS,  has  no  cooling  fins  and  can  be  easily 
used  in  this  type  of  amplifier.  Additionally, 
many  of  the  2C39  A's  have  their  fins  held  on 
by  a  set  screw  and  can  be  easily  removed. 

Some  additional  ideas  may  be  obtained 

from  the  220  mhz  ampHfier  described  by 

K2UYH(July  1968  CQ).  This  amplifier  used 

the  4CX250. 

...W2CLL 


SERVICE  AND  FRIENDLINESS 

To  Radio  Amateurs  For  32  Years 

Wi   MUST  BE  DOING  SOMETHING   RIGHT. 


PHONi 

518-842 

8350 


USED  EQUIPMENT 


B  &  W   LPA-1  linear  +  pow^r  supply  ^  $275.00 


Harnmariitnd 

HQ-VBO    i250.00 
HQ  215    $479.00 


R4A  '  $325.00 
*T4X  ■  $325,00 
•AC4-MS4-S90.0O 
*  Collins    To  settle  estate  -  Unused  32S38  +  516P-2  -  $885.00 


Johnson 

*  Valient  -S1 19.00 
Nationel 

NCX  500  -  $350.00 

Wetsrt 


Swan 

250    S275.00 
2 SO.  fete,  nuvistor 
front  end  -  $325.00 
117XC  -$75,00 


334  dummv  load    $85.00 

SPECIALS 

Este*  Igfiition  Shielding  Kits 

eSOOF-e,  Ford  57  68  all  6's    $20-00 
^OODR-6.  GMC  63-68  ell  6's  ^  S20.00 
6500F8.  Ford  57 ^S8  all  8's  -  S33.75 
♦Equipment    an   eonsignment.    No    trades    or 
Pffefts   may   be   discounted   10%    in   Ireu 

Just  off  Exit  27  on  Thruway 

Distributors  of  all  major  lines 

of  amateur  equipment. 


discounts. 
of  trade. 


US  WEST  MAIN,   AMSTERDAM,   N.Y.   12010 


ftADfO 
SUPPLY,    INC* 


NEW  5T-51-5 

MULTIBAND   DIPOLE  ANTENNA 

For  Amateurs 
—  SWLs 

UTILITY 

REPLACES  BALUNS 
REPLACES  ALL  WIRE 
EXCEPT  COAX 

OPERATES  10 
THROUGH  BO 
METERS 

IMPROVED  RECEP- 
TION FOR  SWLi 

SPEClFiCATIONS 

MODEL  68 A  -  68B 

AVERAGE   SWR    L7   to 
I    or   better, 

OVERALL  LENGTH 
102  feet 

INCLUDES  30  feet 
feadin 
IO-IS-20-40-eO  Meters  WEIGHT  ly^  lbs. 

Model    tSA-— 1000    Watts-2000    P.E.P ___.^.„.34,50 

Model  6BB— 500   Watts- f 000    P.E.P.   „™.^» 26.50 

Model    8feD — For    Reception    Only .!.....„. ...17.95 

Models  6BA  and  68B  operate  10  through  80  meters  with 
&  typical  dipole  radiation  pattern  within  the^  ffequency 
range,  A  sea  fed  center  unit  provides  conoection  to  7-22 
copper  antenna  wire  and  30  feet  of  heavy  duty  twin 
lead.  Twin  lead  is  equipped  with  a  sealed  coax  fitting 
for  connection  to  a  random  length  of  coax  transmission 
line.  May  be  used  as  a  flat  dipole  or"inverted  V".  Not 
effected  by  wide  changes  in  climatic  conditions. 
Model  84D  Is  for  reception  only  and  covers  all  short- 
wave and  broadcast  bands.  Consists  of  100  feet  an- 
tenna wfre^  30  feet  twin  iead  p\u%  25  feet  of  coat  for 
direct    connection    to    recelvef, 

MURCH  ELECTRONICS 

FRANKLIN.    MAINE   04634 
See   your  disfnbutor  or  order  dfrecf. 
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Larry  Jack,  WA3AQS 
3  Barry  Ave.,  Bay  Ridge 
Annapolis,  Md.  21403 


432:  a  band  just  itching  for  new  opera- 
tors. Sooner  or  later,  most  VHF'ers  want  to 
try  this  frequency.  But  here  they  run  into  a 
problem;  little,  if  any  commercial  equipment 
is  available  for  432.  The  operator  must  ei- 
ther convert  surplus  or  build  the  entire  sys- 
tem  himself.  Of  course,  the  gear  can  be  as 
simple  or  complex  as  the  builder's  funds  al- 
low, although  most  will  agree,  it's  better  to 
start  out  with  a  simple  station  and  work  up. 

Here  are  two  simple,  easily  constructed  a- 
dapters  for  the^  Heathkit  Two'er  which  wiU 
allow  the  budding  432'er  a  glimpse  at  the 
band.  Granted,  no  DX  records  are  going  to 
be  set  by  these  little  units,  but  solid  contacts 
5  to  1 0  miles  are  possible  with  good  antenna 
systems.  An  added  feature  is  that  they  still 
remain  useful  around  the  shack  as  rf  moni- 
tor, signal  source,  converter  and  so  on,  when 
more  elaborate  equipment  is  later  added. 

Transmitting  Converter 

From  the  dark  recesses  of  a  basement,  an 

old,  well-punched  mini-box  was  recovered- 
Measuring  5x3x2\^  inches,  it  was  decided 
one-half  was  to  be  used  for  the  transmitting 


Fig*  2.    Parts  layout  for  convartar* 

converter,  saving  the  other  for  the  receiver 
section.  The  parts  were  arranged  about  the 
chassis  as  in  Fig,  2.  Their  placement  is  quite 
critical,  so  in  duplicating  the  unit,  follow  the 
layout  closely.    Especially  pay  attention  to 
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Fig.  1.   Trantmlttlng  conv«rt«r  built  In  Mlni^ 
box. 


Fig.  3.   Schamatfc  of  converter. 
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the  way  the  keys  on  the  tube  sockets  face. 

For  those  who  are  just  wetting  their  feet 
in  UHF,  (for  whom  the  article  is  really  inten- 
ded) at  these  frequencies,  please  remember 
that  lead  lengths  just  aren't.  Any  stray  in- 
ductance or  capacitance  at  the  UHF's  will 
cause  unstable  operation •  That  is,  if  the  rig 
will  function  at  all! 

Small  isolation  shields  are  soldered  from 
the  tube  socket  center  pins  to  ground,  in 
such  a  manner  as  to  separate  the  plates  from 
their  grids.  These  shields  are  about  one  inch 
long  by  half  an  inch  high.  If  your  sockets 
have  grounding  rings,  puddle  lots  of  solder 
about  its  and  the  shield's  junction.  Good, 
short  connections  are  paramount.  Lacking 
grounding  rings,  make  the  chassis  connec- 
tions thru  large  lugs,  fastened  to  the  same 
screws  that  hold  the  sockets  secure. 


Fig.  4.    Detail  of  V2  socket. 

When  scrounging  tube  sockets  for  these  u- 
nits,  use  only  ceramic  types,  Bakelite  and 
plastic  ones  just  don't  work  at  these  frequen- 
cies. 

The  plate  "coils"  are  hairpin  loops  of  soft 
copper  wire  with  small  chokes  connected  at 
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Fig.  5.    Output  load  for  tuning  transmitting 
converter* 

points  (a)  for  VI  and  (b)  for  V2,  Fig,  7.  The 
positioning  of  these  chokes  isn't  too  critical, 
nor  are  their  values.  The  chokes  are  inade  by 
winding  five  turns  of  bare  hookup  wire 
closely  spaced,  a  quarter  inch  in  diameter. 


Capacitor  Cc  is  two  lengths  of  insulated 
wire,  each  one  inch  long.  The  first  runs  from 
the  junction  of  CI  and  LI,  twisting  two  turns 
with  the  second  wire,  which  comes  from  pin 
1  of  V2-  This  forms  the  coupling  capacitor 
from  the  tripler  stage  to  the  final  amplifier 


Fig.  6.    Detail  of  L2  and  L4. 

Cn  is  also  insulated  hookup  wire-  Run- 
ning %  inches  from  pin  1  of  V2,  over  the  iso- 
lation shield  and  close  to  pin  5,  it  becomes 
the  neutralizing  capacitor  for  the  final.  Its 
adjustment  will  be  described  later. 
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Fig.  7,    Detaits  of  cotfs, 

L4,  which  couples  the  final  to  the  anten- 
na, is  positioned  within  1/8  of  an  inch  from 
the  cold  end  of  L2^  Fig.  6, 
Tuning  Adjustments 

A  source  of  250vdc  and  6,3  v  needed  for 
the  unit,  may  be  taken  directly  from  the 
Two'er,  By  tapping  the  high  voltage  off  the 
transmit  side  of  the  Two'ers  TR  switch,  the 
transmit/receive  function  may  be  controlled 
from  this  switch.  After  checking  solder 
joints  for  poor  connections  and  shortening 
that  last  bit  of  extra  lead,  already  very  short, 
you're  set  to  try  the  rig  out* 

While  it  is  warming  up,  preset  CI  to  25% 
mesh  aiid  C2  to  75%  mesh.  Insert  a  dummy 
load  made  from  a  #47  pilot  bulb  into    the 
output  connector  (Fig.  5/.    Keying  the  Two'- 
er   should  cause  the  dummy  load  to  light 
brightly.    Peak  CI  and  C2  for  maximum  bril- 
liance.   Moving  L4  nearer  or  farther  from  L3 
may  further  increase  power  output.    Check 
for  neutraUzation  by  momentarily  removing 
the  crystal  from  the  Two'er,     The  output 
should  drop  completely.   If  the  dummy  load 
continues  to  glow,  move  Cn  to  another  posi- 
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tion  near  the  plate  lead  until  no  output  is 
obtained  when  the  two  meter  drive  is  remov- 
ed. At  full  power,  there  should  be  .2  MA  of 
grid  current  between  R3  and  ground. 

The  transmitting  unit  is  now  complete 
and  will  deliver  better  than  a  watt  of  output 
power.  I  haven't  attempted  to  modulate  ei- 
ther stage  of  this  converter,  relying  solely  on 
the  modulated  two  meter  signal  for  audio- 
The  result  is  a  weird  form  of  AM  (mostly 
downward  modulating)  but  seems  to  be  cop- 
iable  on  any  receiver-  For  the  purist,  modu- 
lation can  be  taken  from  the  Two'er  but  you 
have  to  modify  the  unit  to  get  it.  Something 
1  don't  want  to  do;  not  now  anyway. 


Fig,  8.    Receiving  converter  layout. 

Receiving  Converter 

The  receiver  end  is  probably  the  simplest 
project  you're  likely  to  build,  A  single  mix- 
er  diode  when  coupled  with  the  sensitive 
Two'er  makes  a  good  UHF  receiver.  And, 
after  all,  that  is  all  there  is  involved  in  the 
modern  UHF  television  tuners,  which  seem 
to  do  a  fair  job.  If  later  you  wish  to  add  a 
transistor  preamp,  the  combination  makes  a 
very  hot  little  rig. 

The  second  half  of  the  mini-box  is  used 
for  this  converter's  chassis,  A  fruit  juice  can 
(Minute  Maid,  6  oz.  variety)  is  mounted  in 
a  convenient  corner.  This  will  be  the  mixer 
cavity.     Three  holes  are  punched  Wa  inches 


4NTEMNA 


Fig.  9,      Detail  of  mixer  cavity  of  receiving 
converter, 

from  the  bottom  of  the  can  (Fig.  7)  and  into 
two  of  these  are  mounted  coax  connectors 
for  the  antenna  input  and  mixer  output, 

A  miniature  variable  capacitor  is  mounted 
on  the  upper  lip  of  the  can  and  soldered  to 
LL     LI  runs  thru  the  center  of  the  cavity. 
This  capacitor  will  tune  the  mixer  to  resont 
ance.   The  tip  of  a  UHF  diode  (IN 21, 1N25)  is 
soldered  (watch  the  heat!)  to  the  bottom  of 
the  can,  close  to  LL    An  easy  way  to  attach 
this  diode  is  first  punch  a  hole  thru  the  met- 
al, stick  the  tip  thru  the  hole,  then  solder  it 
from  the  outside.    Another  wire  runs  from 
the  remaining  side  of  the  diode  to  the  out- 
put connector  (again  watch  the  heat  while 
soldering). 

If  you  feel  lazy,  a  grid  dip  meter  will  do 
for  the  oscillator  section  of  this  converter. 


150  vtx: 
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Fig*  10,   Schematic  of  receiving  converter. 

Parts  List 

VI  -  6AF4. 

LI   -  #12  wire  running  thru  center  of  can. 

L2  -  Vi"  loop  closely  coupled  to  L3,  hookup 

wire. 

L3  -  H"  loop,  copper  strap. 

CI  -  M4  uuf, 

C2  -  1-10  uuf  per  section. 
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However,  for  those  who  want  a  more  per- 
manent set  up,  Tve  included  an  oscillator  in 
the  schematic.  By  adjusting  C2,  the  receiver 
will  cover  a  very  wide  range  of  frequencies. 
Aircraft,  CB,  television  and  radar  all  make 
the  listening  more  interesting  if  you  can't 
find  anyone  on  432. 
Tuning 

But  weVe  primarily  concerned  with  432 
MHz,  so  to  start  off,  first  move  the  Twoer's 
receive  frequency  down  to  about  130  MHz- 
This  is  because  the  regeneration  from  the 
Two'er  at  144  sort  of  messes  things  up  at  432 

(144x3-hmmm), 

A  piece  of  wire  three  or  four  inches  long 
stuck  into  Jl  will  serve  as  an  antenna  during 
tune  up.  Like  the  transmitter  converter, 
power  for  this  unit  can  be  drawn  from  the 
Two'er,  Set  the  converter's  oscillator  near 
300  MHz.  Now  radiate  some  signal  at  432; 
it  can  be  from  another  two  meter  rig's  har- 
monic, a  grid  dip  meter  (if  not  already  using 
it  for  your  local  oscillator),  a  signal  genera- 
tor, etc,  A  signal  should  then  be  heard  at 
the  Two'er.  Now  peak  Q  for  maximum  sig- 
nal and  that's  it.  Finished,  simple,  huh?! 
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Fig.   11.     Interconnections  of  converters  to 
Twoer. 

The  system  is  now  complete.  All  that  re- 
mains is  to  connect  the  units  up  and  begin 
operating.  In  order  to  put  them  on  432, 
youTl  first  have  to  disconnect  the  capacitor 
G20  in  the  receiver  section  of  the  Two'er, 
from  the  T/R  switch.  Reconnect  it  directly 
to  the  cavity  mixer.  This  is  the  only  real  mo 
dification  of  the  Two'er.  Maybe  you  might 
want  to  by-pass  this  altogether  by  using  a 
small  relay  to  switch  the  Two*er  from  the 
transmitting  converter  to  the  receiving  cavity. 

Separate  antennas  are  utilized  for  trans- 
mitting and  receiving.  Here  again,  a  suitable 
rf  relay  can  be  used  if  you  want  to  simplify 
things  • 

That's  all  the  installation.  YouVe  now  on 
4  Thirty  Two.  .„WA3AQS 
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George  Shearer,  K7TTA 

Rte.  1,  Box  1013 

Buckley,  Washington    98321 


CW  Can  Get  Your 


Dear  avid  and  sometimes  rabid  readers  of 
73.  1  am  sure  you  recall  my  initial  contact 
with  Rotaciiaverp  which  was  so  graphically 
described  in  a  recent  issue  and  how  the  goat 
ate  the  converter  which  made  this  contact 
possible*  Also  the  dit  dahs  which  began  to 
emanate  from  the  goat,  possible  due  in  part 
to  having  swallowed  an  807.  And,  that  I 
thought  my  friend  Rota  (for  short)  was 
trying  to  contact  me  through  the  goat,  using 
dit  dahs.  Well,  early  one  evening  when  the 
moon  was  low,  I  later  refilled  the  jug,  don't 
drink  myself  but  the  goat  sure  got  hooked 
after  one  807,  it  seemed  that  the  dit  dahs 
were  beginning  to  form  strange  sounding 
words.  Suddenly  I  realized  why  he  sounded 
like  off-resonance  SSB  when  he  was  talking 
to  me.  These  people  pronounce  their  words 
backwards  so,  naturally ,  talk  backwards-  I 
have  the  ability  to  reverse  my  mental  facili- 
ties and  did  it  without  thinking.  We  have  a 
name  for  people  who  do  this  but  I  donH 
remember  what  it  is-  Other  people  talk  in 
circles  and  they  are  called  politicians, 

]  began  to  copy  the  letters  which  spelled 
Moolb  Alyak  and  suddenly  I  realized  the 
score.  Personally,  I  use  that  new  product 
called  Tint  Scalp.  Now  I  want  to  clarify 
something  once  and  for  all  and  that  is  that 
the  following  has  no  reference^  insinuated  or 
otherwise,  to  our  dear  sweet  editor  who  has 
shown  such  a  compassion  for  the  trials  and 
tribulations  of  the  Little  People.  It  is  pure 
coincidence  and  nothing  more  that  when 
this  small  bundle  of  femininity  burst  upon 
this  earthly  scene  for  the  first  time,  kicking 
and  scjuirming  and  squalUng  loudly,  her 
parents  named  her  Kayla  and  1  doubt  that 
they  could  have  known  she  was  to  become  a 
Ham.  Nor  do  I  make  any  inference  to  her 


having  what  is  commonly  called  a  big 
mouth.  But  it  is  odd  that  the  reversal  of  the 
letters  of  her  first  name  spells  Alyak,  pro- 
nounced All  Yak  which  seems  to  be  a  by 
product  of  this  means  of  communication 
whereby  everyone  becomes  a  faceless  per- 
sonality who  looks  like  a  loud  speaker.  On 
the  other  hand,  it  does  seem  strange  that  she 
should  become  editor  of  73  and  that  she 
would  be  the  one  to  reveal  Rotaciravcrp  to 
the  electronic  denizens  of  this  planet  called 
earth  and  that  her  name  would  be  so  closely 
linked  with  the  stock  in  trade  of  this  hobby. 
Could  it  be  possible  that  Rota  foresaw  all 
this?  The  use  of  thought  transmission  gives 
him  unlimited  possibilities  and  I  am  glad 
that  he  is  the  benevolent  type  and  he  assured 
me  that  he  had  nothing  to  do  with  the  birth 
of  the  "Great  Society," 

Rota  flatly  refused  to  give  me  the  name 
of  their  planet  or  its  spaceographic  location. 
He  said  they  had  no  desire  to  have  someone 
with  more  of  the  taxpayers'  billions  than 
common  sense  making  their  outerspace  a 
rocket  wrecking  yard.  He  doesn*t  blame 
people  for  wanting  to  escape  the  mess  they 
have  made  on  ^  this  planet  but  as  he  said, 
**Why  mess  up  another  one?"  He  did  tell  me 
which  way  to  point  the  goat's  horns  for  the 
best  reception  but  made  me  swear  an  oath 
stronger  than  a  politician's  promises  before 
election  that  I  wouldn't  reveal  it. 

The  atmosphere  on  their  planet  is  made 
up  of  a  blend  of  electrons  from  conductors 
and  non-conductors  with  a  dash  from  semi- 
conductors thrown  in.  Thus,  when  they 
breathe,  they  get  a  mild  tingle  rather  than  a 
severe  shock  and  in  comparison  to  our 
polluted  atmosphere  is  pleasant  indeed.  At 
one  time  they  all  got  on  an  electronic  drunk 
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due  to  a  malfunction  of  the  blending 
machine  which  fortunately  righted  itself:  hnt 
if  you  have  never  had  an  electronic  hjng- 
over,  you  don't  know  what  a  hangover  is. 
The  liquid  they  drink  is  beyond  description 
in  that  it  is  akin  to  voltage  as  we  know  it. 
After  the  planetary  binge,  some  of  the 
residents  with  a  tendency  toward  alcoiiolisni 
started  deep  breathing  exercises  and  drinking 
heavily  of  their  liquid  in  an  effort  to 
recapture  the  feeling  of  intoxication  but  it 
didn't  work  so  they  said,  "Watts  the  use," 
and  gave  the  idea  up.  Speaking  of  watts, 
they  have  no  need  to  eat  anything  because 
by  breathing  and  drinking  they  have  all  the 
PEP  they  need. 

Before  marriage,  the  males  and  females 
are,  atomically,  in  an  ionic  condition.  The 
males  have  an  excess  of  electrons,  the 
females  are  short  a  few  and  1  didn't  say 
marbles.  When  an  ioness  sees  an  ion  with  a 
magnetic  personahty  who  attracts  her,  she 
exerts  a  great  deal  of  perveance  and  tries  to 
bypass  his  capacity  to  resistor.  However,  as 
usually  is  the  case,  his  dielectric  breaks  down 
which,  in  turn,  short  circuits  the  impedance 
he  has  generated  and  he  cannot  choke  his 
reactance  towards  being  resonant  through 
mutual  inductance.  The  marriage  ceremony 
is  simple  in  that  they  step  into  a  converter,  a 
heterodyning  process  takes  place  and  they 
become  atomically  balanced.  Being  in  a 
balanced  condition,  their  toroid  hysterisis 
for  each  other  collapses  and  they  phase  life 
with  a  minimum  of  harmonic  distortion. 

The  men  enjoy  fission  and  sometimes 
catch  a  gamma  ray  if  they  beta  hook 
properly.  Fish  or  no  fish,  they  love  to  watch 
the  oscillations  on  the  newclear  pool  Or 
they  will  go  down  to  the  village  square  and 
try  to  talk  the  squares  into  cutting  off  their 
beards  and  long  hair  and  taking  a  bath.  If 
they  desire  children,  they  have  a  com- 
puterized propagation  machine  which  de- 
Uvers  children  according  to  the  frequency 
allocation.  Once  and  only  once,  the  com- 
puter dehvered  an  atomically  balanced  baby 
and  later  they  named  it  **Millie  Henry."  If 
the  men  get  mad  at  their  wives  they  call 
them  meghertz  and  if  you  have  been  married 
as  long  as  I  have^  you  know  how  painful  that 
can  be  at  times.  On  other  occasions  they  tell 
them  to  shut  their  ion  traps  and  neutralize 
the  feedback  but,  being  females,  this  doesn't 
seem  to  phase  them  because  they  are  deter- 
mined to  have  the  final  output  probably  due 
to  their  natural  excitation. 

The  barbers  are  called  trimmers  and  some 


people  think  their  clippers  Nhould  be  Lipplicd 
to  their  nunhilaf t>rs.  Ahhouizh  lhc\  seem 
crude,  they  have  counterpoise  and  hroaikasi 
audio  which  contains  sunic  bias  and  needs 
filtering.  Some  people  wear  i^igtails  jrid  this 
shunts  business  away  fruiii  their  station.  A 
barber  named  Pico  l-'arad  got  oxer  chargci) 
about  this  and  degenerated  lo  Ihe  point 
where  he  could n^l  sine  his  log. 

Molly  Cule  married  Mike  Ki>fone  who 
was  quite  an  emitter.  Mike  was  a  collector  o( 
germaniums  which  bothered  Mt)liyVs  sineus 
because  of  the  field  effect  and  she  had  ti^ 
give  him  the  gate.  He  tried  to  tell  her  thai  rt 
was  caused  by  negative  bias  but  she  was 
positive  and  told  him  to  take  his  silly  con 
somewhere  else  because  he  no  lunger  gul  In 
first  base  with  her.  Mike  did  a  Hip  Hop  and 
started  practicing  Yagi  and  was  right  in  hi> 
element  until  lie  choked  on  a  bjhin  v^hile 
trying  to  make  a  match  witli  Sue  Pcrliel. 
They  tried  artificial  read ival ion  hut  got  no 
reactance  so  poor  Mike  went  lo  grouiuL 

Just  as  things  were  ^letting  interesting, 
trouble  developed:  the  moon  gol  lt»w  anil 
the  goat  was  high  and  started  ItJ  hiccup, 
Now  I  have  copied  (  W  signals  whicli 
sounded  Uke  a  chipmunk  burping  nnder 
water  and  others  which  sotinded  like  sonic- 
one  keying  the  power  line.  Or  the  catch-me- 
if-you'can  boys  who  drift  up  and  down  like 
a  yo  yo.  And  then  we  have  the  high  speed 
boys  who  send  part  of  a  word  about  17 
mistake  symbols  of  their  own  choosing  and 
finally  get  the  other  two  letters  lor  a  grand 
finale.  All  this  is  bad  enough  bui  you  try 
copying  a  goat  with  the  hiccups.  Mere  a  dit, 
there  a  hie.  There  a  dah,  here  a  hie.  I  gave  u|^ 
on  the  copy  and  as  I  was  leaving,  the  goal 
was  weaving  and  heaving  and  the  nuiral  of 
this  story  is,  ''If  you  are  a  goat  on  the 
receiving  end  of  Ham  radio,  don't  get  moon 
struck  with  CW  (Corn  Whiskey)  and  make  a 
pig  of  yourself 

. -  .  K7  tTA 

Ed~  Note:  My  secret  is  out!  K7TTA  has  revealed 
to  the  readers  that  I  am  "out  of  this  World/* 
Actually,  1  was  born  at  the  age  of  7,  and  for  any 
one  to  call  me  a  ''small  bundle  of  femininity"  is 
ridiculous,  as  anyone  who  has  met  me  will  attest. 
I  am  a  large  bundle  of  femininity.  My  Father, 
who's  name  is  Liib,  is  6'  4"  tali  and  my  Mother , 
Neelhtak,  is  4'  11  '\  The  probability  of  these  two 
people  ever  having  children  is  remote,  so  it  was 
fortunate  that  I  arrived  by  maiL  I  followed  a 
brother  by  5  years.  They  were  pleased  with  him, 
so  put  in  another  order.  They  have  never  quite  re- 
covered from  the  shock,  and  now  live  in  retirement 
in  a  small  town  in  Ohio,  where  they  are  trying  to 
forget    the    whole    unpleasant    incident.    .    .Kayla 
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Rio  de  Oro 


Bob  Eshleman,  W4QCW 
37 J 6  Drakeshire  Rd. 
Richmond,  Va.   23234 


In  the  past  ten  years,  peaceful  Rio  dc  Oro 
has  become  the  rarest  African  country  on  the 
dxcc  countries  list.  This  is  ironic  since  most 
of  the  rest  of  the  continent  has  been  politi- 
cally  distiirbcd  during  this  same  period.  From 
1M56  until  late  1^66,  there  was  a  complete 
absence  of  cimateur  activity  from  Rio  de  Oro. 

In  September  of  1966  the  long  silence  was 
broken  by  Justo  Perez,  EA9EJ,  It  is  strange 
that  not  a  single  dx  publication  carried  news 
of  this  dxciling  event.  About  eight  weeks 
laler.  Justo  was  discovered  by  Eva,  PY2PE^ 
and  the  dx  grapevines  began  to  hum.  Un- 
fortunately, Justo  spoke  no  English,  could 
not  copy  SSB  signals,  and  worked  only  on  1  5 
meter  AM.  DX'ers  are  a  pkicky  lot,  though, 
and  1 5-meter  beams  began  to  sprout  all  across 
the  country-  With  Eva's  encouragement, 
Justo  agreed  to  attempt  to  work  some  of  the 
W/K  gang.  In  mid-December,  W3DJZ  and  a 
few  others  broke  the  ice  with  AM  qso's,  but 
the  odds  of  making  a  qso  for  an  East  Coast 
station  were  formidable  and  for  a  West  Coast 
station  impossible.  The  biggest  single  pro- 
blem confronting  the  North  American  dx'ers 
was  that  Justo's  signal  was  always  extremely 
weak. 

Most  of  the  Richmond  dx  gang  needed  Rio 
de  Oro,  and  our  six  meter  net  was  buzzing 
with  ideas  on  how  to  improve  our  chances  of 
malting  a  qso.  Frank,  WA4HTR,  offered  to 
donate  a  used  TA33  Jr.  beam  if  we  could 
raise  enough  money  to  air  freight  it  to  Justo. 
In  the  meantime,  PY2PE  and  EA8CI  made 
all  the  necessar>'  arrangements  with  Justo. 
Since  a  twelve-foot  package  will  not  go 
aboard  a  DC-3,  it  was  necessary  for  Manuel, 
EA8C1,  to  pick  up  the  beam  in  Las  Palmas 
and  sea  freight  it  the  last  300  miles.  When 
the  beam  arrived  in  March,  1  had  no  idea  that 
this  event  would  have  such  a  bearing  on  rhy 
already  planned  European  vacation.  Shortly 
after  the  beam  reached  its  destinationj  I 
learned  that  Jack,  KB9TL,  was  sending  one  of 
his  famous  20-meter  transceivers  to  Justo, 
Jack's  little  ritis  are  similar  to  a  Swan  120 
except  that  they  cover  14,000  to  14,320  and 


*^ 


Fig^  1,     Justo  in  his  shack*    Gear  L.  to  R*  is- 
H89TL  transceiver,  Geloso  transmirter,  S  40 

receiver  and  voltage  regylatofi 

the  transmitter  portion  can  be  crystal  control- 
led for  split  frequency  operation. 

In  early  April  the  first  two  way  SSB  qso's 
with  Rio  de  Oro  took  place.  Unfortunately, 
the  large  number  of  expected  qso's  did  not 
materialize.  With  Justo  making  an  average  of 
two  or  three  contacts  per  day  with  the  USA 
it  was  obvious  that  in  the  remaining  year  of 
operation  only  a  small  percentage  of  the  sta- 
tions needing  FiA9EJ  Would  make  a  qso.  La- 
ter I  learned  why  most  amateurs  in  Justo's 
circumstances  would  probably  have  made  far 

fewer  contacts,  especially  with  English  speak- 
ing stations. 

As  a  result  of  qso's  between  Justo,  Eva, 
and  myself,  we  worked  out  a  plan  to  break 
my  European  vacation  for  several  days  and 
fly  down  to  visit  Justo,  The  success  or  fail- 
ure of  the  plan  depended  on  whether  I  could 
obtain  a  visa  to  visit  Villa  Cisneros.  Gus 
Brownin?,  the  Colvins,  and  others  told  me 
that  it  was  impossible,  but  I  had  one  thing 
going  for  me  which  they  didn't -inside  help. 
With  six  weeks  left  before  our  departure  date 
for  Europe^  I  applied  for  a  visa.  I  was  told 
that  my  application  would  either  be  grafted 
or  denied  within  three  weeks.  Five  weeks  la- 
ter, when  there  was  no  word  from  Madrid,  the 
whole  idea  was  scrapped.  Just  five  days  be- 
fore our  scheduled  departure  for  London,  a 
WA3  called  me  on  the  telephone  and  told  me 
to  come  on   1  5  meters  immediately  as  Eva 
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had  urgent  traffic  for  me.  Eva  had  just  spoken 
with  Justo  and  he  had  informed  her  that  an 
authorization  for  me  to  visit  Rio  de  Oro  was 
waiting  for  me  in  Las  Palmas!  Justo  had  in- 
terceded on  my  behalf  with  the  governor  of 
the  Sahara,  and  the  governor  had  telegraphed 
the  permission  to  Las  Palmas.  I  immediately 
Wrote  to  Justo  and  asked  him  to  send  a  con- 
firming letter  to  Amsterdam  before  July  29 
if  everything  was  still  go.  This  see  hied  safer 
than  flying  from  France  to  the  Canary  Islands 
merely  on  the  strength  of  one  relayed  radio 
message* 

On  July  19,  my  xyl,  Rosie^  and  I  flew  from 
New  York  to  London*  Space  does  not  permit 
me  to  relate  what  a  wonderful  group  the  G 
gang  and  their  ladies  are>  but  I  must  mention 
just  one  example.  George,  G3LNS,  and  his 
fiancee,  Sylvia,  took  us  for  an  all-day  excur- 
sion through  the  English  countryside,  where 
we  visited  such  interesting  places  as  Salisbury 
cathedral,  Stonehenge,  St  rat  ford-on- A  von, 
and  many  others.  When  we  arrived  in  Am- 
sterdam on  July  25th,  the  confirming  letter 
from  Justo  was  waiting  for  me.  Justo  told 
me  to  give  op  the  idea  of  bringing  a  generator 
along.  I  interpreted  this  to  mean  that  the 
long-promised  24-hour  electric  power  service 
for  Villa  Cisneros  was  now  in  effect.  Eleven 
days  later  I  would  have  given  my  0K7HZ/ZA 
qsl  for  the  little  generator  George  offered  me 
while  we  were  in  Birmingham,  but  that's  get- 
ting ahead  of  my  story. 

To  carry  out  the  dx*pedition  successfully 
and  still  not  foul  up  the  rest  of  our  trip,  I 
needed  bookings  on  five  different  flights.  A 
single  miss  would  leave  things  in  a  terrible 
mess.  My  travel  agent  in  Amsterdam  put  all 
five  flights  "on  request"  but  was  unable  to 
confirm  a  single  one  before  we  had  to  leave 
for  Paris.  Our  plans  called  for  me  to  leave 
Rosie  on  August  4th  and  fly  from  Bordeaux 
to  Las  Palmas.  On  Saturday,  the  5th,  I  would 
pick  up  my  visa  and  catch  one  of  the  tri- 
weekly flights  to  Villa  Cisneros.  Flying  by 
way  of  Las  Palmas  and  Madrid,  I  was  to  meet 
Rosie  in  Barcelona  on  the  9th.  Meanwhile, 
Rosie  and  two  friends  would  drive  from  Bor- 
deaux via  Andorra  to  Barcelona.  When  we 
reached  Paris  on  July  31st,  I  was  able  to  con- 
firm the  Bordeaux- Las  Palmas  fUght  with  Air 
France.  As  for  the  four  remaining  flights  with 
Iberia  I  would  just  have  to  hope  for  the  best. 

Early  Saturday  morning  I  went  by  the 
Sahara  Administration  Office  in  Las  Palmas 
to  pick  up  the  promised  visa.  With  a  little 
luck,  I  should  have  the  visa  and  airline  tickets 
within  an  hour  which  would  leave  me  the  rest 
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of  the  day  to  see  the  island.  The  visa  was  is- 
sued within  twenty  minutes,  but  then  my 
luck  began  to  run  out,  I  was  told  to  go  to  the 
post  office  and  buy  a  3  pesata  stamp  for  the 
visa.  Then  I  was  to  take  the  visa  to  the  Las 
Palmas  police  for  theii  validation-  I  wasted 
30  minutes  looking  for  the  post  office  and 
finally  wound  up  buying  a  stamp  at  a  news 
stand.  Since  the  Las  Palmas  police  station 
was  on  the  opposite  side  of  town,  I  caught  a 
taxi  to  save  time.  Ten  minutes  and  six  pesa- 
tas  later  the  visa  was  duly  validated  by  the  po- 
lice.   Rio  de  Oro  seemed  a  lot  nearer  now- 

With  just  such  pleasant  thoughts  in  mind, 
I  took  the  first  long  hard  look  at  this  magic 
carpet  which  had  eluded  so  many  dx'pedi- 
tioners  before  me.  To  my  honor,  ray  eyes 
fell  on  the  phrase,  *'Y  con  una  duracion  de 
48  haras.  "  The  return  flight  from  Villa  Cis- 
neros  to  Las  Palmas  was  not  untU  Tuesday 
evening,  72  hours  later.  I  walked  back  into 
the  pohce  station  and  attemptfed  to  explain 
this  to  them.  The  officer  just  shrugged  his 
shoulders  and  said  it  wasn't  of  any  concern 
to  him*  The  Sahara  Administration  officials 
didn*t  seem  inclined  to  issue  a  new  visa  al- 
though they  did  find  a  second  telegram  in 
their  files  authorizing  a  72-hour  stay: 

I  taxied  back  across  town  for  the  third 
time  to  the  Iberian  Airlines  office.  Unfor- 
tunately, the  Iberian  representative  refused 
to  sell  me  tickets  on  the  basis  that  I  could 
not  possibly  return  before  the  visa  expired* 
I  explained  to  her  that  I  had  already  made  a 
second  trip  to  both  offices  about  this  and 
everyone  said  that  the  present  visa  was  satis- 
factory, **0h,  yes,  but  when  you  get  out  to 
the  airport  (20  miles  from  town)  this  evening 
the  airport  police  won't  let  you  board  the 


plane."  At  this  point,  I  practically  got  down 
on  my  knees  and  begged  the  httle  girl  to 
phone  the  airport  police,  explain  the  situa- 
tion to  them,  and  find  out  if  they  would  let 
me  board  the  plane-  An  hour  lateij  she  came 
back  smiling.  Yes,  I  could  go,  but  she 
couldn't  promise  what  would  happen  to  me 
when  I  was  ready  to  return.  Since  I  was  going 
as  a  guest  of  Teniente  Coronel  Perez,  second 
highest  ranking  officer  in  the  Sahara,  I  deci- 
ded to  take  that  risk.  By  this  time,  it  was  top 
late  for  a  tour  of  the  island,  but  at  least  I 
could  relax  for  a  change-  • 

The  little  T^7  took  off  promptly  at 
7:00  p,m.j  and  90  minutes  later  I  could  see 
dim  lights  of  a  small  village.  The  nmway  was 
outlined  with  a  row  of  smudge  pots,  but  this 
seemed  to  be  adequate  for  a  safe  landing. 
Just  as  I  reached  the  fence  a  tall  man  stepped 
forward  and  said,  "Bob!**  It  was  Justo,  ac- 
companied by  an  English-speaking  military 
chaphn.  Father  Eusebio  Espinosa,  Justo  said 
a  few  words  to  the  police,  and  I  was  informed 
that  I  could  stay  in  Villa  Qsneros  as  long  as  I 

1 1  K  ^fl 

At  21 :39  GMT,  I  logged  W2FXA  for  the 
first  qso- 1  had  expected  to  work  100  stations 
per  hour  easily,  but  when  the  first  twenty 
minutes  produced  only  four  qso's,  I  began 
to  realize  that  something  was  wrong  with  my 
signal.  The  transceiver  seemed  to  be  working 
satisfactorily  so  the  trouble  had  to  be  in  the 
antenna.  To  make  matters  worse,  Justo  in- 
formed me  that  the  power  was  off  daily  from 
about  00:50  GMT  until  07:00  GMT  and  that 
from  07 :00  until  19:00  the  regulation  was  so 
poor  that  operation  was  impossible.  As  the 
evening  wore  on^  conditions  gradually  im- 
proved and  by  00:45,  when  I  went  qrt  for 
the  night,  my  qso  rate  was  up  to  one  per 
minute.  I  made  a  dash  for  the  officers'  bar- 
ricks,  and,  just  as  I  finished  undressing,  the 
lights  went  out  abruptly.  From  my  second 
story  window,  I  could  see  most  of  the  village, 
and  to  my  surprise  there  were  a  few  electric 


Fig,  2.  Justo  and  son  in  front  of  his  house. 
Quad  i$  for  TV  reception  from  Las  Palmas- 
TV  I  was  a  probleml  Note  how  the  wind 
blows  the  TA33  Jr.  elements. 


Fig,  3,   The  Villa  Cisneros  skyline. 
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Fig.  4.     Justo's  fegionarres  drilling  on  a  Sun- 
day morningH 

lights  Still  burning.    If  I  could  just  figure  out 
;i  way  to  get  some  of  that  power! 

In  the  morning.  Father  Eusebio  and  Pvt. 
Allen  Marcos,  an  English  speaking  legion- 
naire, whom  Justo  provided  as  a  valet, 
took  tnc  sightseeing  through  the  village.  I 
was  pleasantly  surprised  to  learn  that  I  could 
take  pictures  of  anything  1  wished.  Roughly, 
half  of  the  population  is  Arab  with  a  few  of 
their  darker-skinned  former  slaves  and  the 
other  half  mainly  Spanish  military  personnel 
with  their  dependents.  After  lunch.  Justo  de- 
cided  we  should  try  20  meters  as  the  power 
regulation  seemed  better  than  usual. 

1  he  first  thing  I  heard  was  friend  George, 
(;3LNS,  calling  CQ  AFRICA  right  on  our 
crystal  frequency.  It  was  a  pleasure  to  repay 
some  of  (ieorge's  kindness  by  giving  him  a 
new  c<nm try  the  easy  way.  The  next  hour's 
operation  produced  only  a  dozen  contacts,  so 
t  ilecided  to  sec  what  could  be  done  about 
the  antenna.  An  ohm  meter  revealed  that 
there  was  10,000  ohms  resistance  across  the 
feedline  when  it  was  disconnected  from  the 
transceiver.  Since  the  TA33  Jr.  has  a  split 
driven  element,  this  had  to  mean  trouble  in 
the  luK  or  its  connectors.  I  traced  the  line 
to  a  DPDT  ac-type  knife  switch.  From  the 
switch  it  ran  up  to  the  wall  where  it  was 
spliced  to  the  main  cable  from  the  beam  with 
two  wood  screws.  With  Justo's  permission.  I 
decided  to  run  the  line  directly  to  the  trans- 
ceiver. As  I  disassembled  the  line,  I  discovered 
that  tlie  braid  of  the  RC8U  wasn't  soldered 
lo  th^^  lU--25^^  The  center  conductor  was 
soldered,  however,  and  Justo's  soldering  iron 
was  still  cold.  A  soldier  was  dispatched  to 
find  another  iron.  An  hour  later,  he  returned 
with  A  mighlv  fifty  wait  job.  In  the  mean- 
tiuKv  I  had  prepared  llie  end  of  the  coax  to 
receive  I  he  salvaged  lM-25^>.  Unfortunately, 
the  hraul  was  so  corroded  that  I  couldn't 
clean  it  aiieuualel\  lo  make  a  uoolI  solder 
ioinl,  especial K  with  a  fifty  watt  iron.  With 
the  Job  com  [Meted,  the  luie  still  read  10.000 
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Equipment    M    Treasure   Locators    ■    and 
many  others 

fREE    Data  sheets  Wf!h  circuit  description,  diagram, 

mnd  specifications   tof  ail  kits, 

CARINGELLA  ELECTRONICS,  Inc. 

P.O.  Bo»  327    ■    UpJand,  California  91706 
Phone  714-98S-1540 
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ohms  across  the  end  so  apparently  the  trouble 
Was  in  the  line  itself.  I  asked  Justo  through 
jny  interpreter  if  I  could  replace  the  feedline 
with  the  new  coax  which  we  sent  with  the 
beam.  No,  it  was  imi^ossible  to  reach  the 
beam  without  taking  it  down  and  with  the 
high  winds  he  didn't  think  it. should  be  taken 

down. 

s  Since  there  was  no  possibility  of  improv- 
ii1g  the  antenna.  1  began  to  explore  the  idea  of 
some  source  of  power  from  01  to  07  GMT. 
F.very  lead  drew  a  blank.  There  just  simply 
wasn't  any  way  that  I  could  get  the  trans- 
ceiver, an  antenna,  and  a  power  source  all  to- 
cether  for  those  hours  of  optimum  propaga- 
tion  to  the  States. 

■    Since    1956,  no   W6  or  W7  stations  had 
qso'd  Rio  de  Oro  and  at  this  point,  it  was 
beginning  to  look  as  though  there  might  not 
bti  any  qso's  in  the  next  eleven  years  either. 
Then   at  00:39  GMT,  with  a  scant  eleven 
minutes  of  power  left,  Allen,  K6YRA,  broke 
111  rough  for  the  first  west  coast  qso.    With 
numerous  repeats,  I  managed  to  get  five  Cal- 
ifornians   in  the  log  before  the  shack  was 
Illunged  into  darkness.  The  next  morning,  as 
I  'was  having  coffee  in  the  mess  hall,  Justo 
came  bursting  through  the  door  and  excitedly 
announced  that  he  had  worked  two  W6's. 
Obviously,  my  planned  trip  into  the  desert 
With  the  Spanish  army  would  have  to  be  given 
up.    In  the  next  hour,  1  logged  74  stations  of 
which  61  were  sixes.  Tlie  07-09  opening  was 
a  bonus  1  hadn't  expected,  and  luckily  the 
power  regulation  held  out  just  long  epough. 
A  second  unexpected  bonus  materialized 
ffom  what  was  supposed  to  have  been  a  joke. 
Since  Justo  does  not  work  CW,  Eva  had  sug- 
gested I  take  him  a  gift  of  a  hand  key  as  a 
gag.    With  my  SSB  results  not  up  to  expecta- 
tions, I  decided  to  try  CW.  In  order  to  work 
tW,  1  had  to  hold  the  mike  in  my  left  hand 
since  the  PTT  button  was  the  only  transmit 
switch  the  little  transceiver  had.  With  a  mike 
ih  one  hand  and  a  straight  key  in  the  other,  I 
managed  around  250  CW  qso's  in  five  hours 
operating  time.    With  a  little  advance  notice, 
the  number  would  have  been  much  higher. 
On  the  last  afternoon  of  my  visit  to  Rio 
de  Oro  all  of  the  native  musicians  and  dancers 
liyere  assembled  to  put  on  a  show  for  me. 
The  stars  of  the  show  turned  out  to  be  two 
eleven  year  old  female  dancers.   It  was  diffi- 
cult for  nie  to  believe  that  these  two  little 
liirls  were  already  married.   As  the  show  pro- 
gressed.  we  all  sat  around  with  our  legs  cros- 
sed   drinking   syrupy    Arab   tea   and    eating 
spiced    camel    meat    off  of   metal   skewers. 


Fig.  5.    The  eleven  year  old  dancing  girls  at 
farevweit  party. 

This  was  a  grand  climax  to  a  wonderful  three 
days  in  Villa  Cisneros  and  it  made  me  wonder 
why  any  dx'peditioners  would  want  to  spend 
their  time  on  some  barren  uninhabited  rocks 
in  the  middle  of  the  ocean  which  have  absol- 
utely no  cultural  value.     After  the  show,  I 
went  back  to  the  shack  for  one  final  operating 
session.  At  20:28  GMT  on  August  8th,  I  pul- 
led the  switch  after  a  final  qso  with  12  LAG. 
Twenty  hours  later,  !  was  getting  a  big  wel- 
come  back  kiss  from  Rosie  at  Barcelona. 
A  check  of  the  logs  showed  that  in  twenty- 
two  hours  operation  a  total  of  80 1  qso*s  were 
made  with  all  US  call  areas  and  all  continents. 
Although   1 1    percent  of  the  contacts  were 
with  the  sixes  only  two  sevens,  K7GCM  and 
K7ABV,  were  worked.  VK4YP  was  the  only 
Oceania  station  worked,  although  others  were 
heard  and  called.    Contrary  to  the  claims  of 
one  of  the  better  knovyn  dx'peditioners  that 
most  of  the  "big  gun"  W/K  dx'ers  are  lids,  I 
found  the  exact  opposite  to  be  the  case.  Both 
the  big  guns  and  small  fry  behaved  extremely 
well.    When  I  asked  for  particular  call  areas, 
everyone  who  copied  my  request  cooperated, 
and  I  rarely  had  difficulty  copying  reports 
being  given  to  me. 

For  those  who  still  haven't  worked  Justo 
or  myself,  1  suggest  learning  a  little  Spanish. 
If  you  will  just  learn  your  call  letters  and  his 
call  letters  in  Spanish,  your  chances  of  making 
a  qso  will  improve  100  percent.  If  you  could 
not  speak  Spanish,  as  Justo  cannot  speak 
English,  can  you  imagine  how  difficult  it 
would  be  to  identify  a  single  station  out  of 
twenty  South  Americans  calling  you  in  Span- 
ish on  the  same  frequency?  My  advice  is -do 
yourhomework,  monitor  14, 115  and  14,125 

and  hope  for  the  best. 

...W4QCW 
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THE  STELLAR  -  CASE  STATION  IS  NOW  A  REALITY 

THE  ANSWER  TO  THE  TRAVELING  HAMS   NEEDS 

\u  i!(tfTiiatif)nan\ -known  DXVr,  Mr,  Gus  Browning,  \V4BPD,  is  planning  to  leave  on  a  new 

DX-pr  clih'on  during  thv  month  of  Februar\^,  1969.  He  is  taking  w^ith  him  two  specially  desjj^ed 
St*  Hiir-C.'ast"  stations.  These  stations  will  be  containecl  in  two  custom  cases,  containing  a  Galaxy 
V  InmsLvh'vT  for  80-10  metcTs,  power  supplies,  ren\ote  \\F,0/s,  a  speeially-bnilt  Galaxy  160 
nn  icr  tran.scejver,  spare  parts  kits^  microphone,  keys,  log  books,  tools,  meter,  and  so  on. 

Xatiirally,  one  case  size  will  not  meet  all  requirements,  so  Stellar  has  arranged  to  utilize 

sc^vcra]  th'ffcrent  sized  cases,  in  order  to  best  meet  the  customer's  reciuirements. 

A  special  ease  will  be  custom  fitted  to  the  customer's  requirements,  whatever  they  may  be. 
1  hese  cases  are  extra-heavy-duty  fibreglasSj  bound  with  aluminum.  The  fibreglass  is,  in  most 
instances,  ov^er  Vb"  thick,  A  traveling  ham  station,  which  weighs  between  35  and  75  pounds, 
is  fjuite  heavy,  and  requires  extra  protection.  The  interior  of  the  Stellar-Case  is  lined  with 
pnly-ur{ 'thane  foam  to  prevent  the  equipment  from  moving  within  the  case* 
For  a  (luotation  on  your  Stellar-Case,  please  submit  the  following  information; 

Make  and  model  of  equipment  to  be  installed 

Dimensions  of  any  home  brew  units 

List  of  all  accessories 

Whether  you  wish  all  to  be  in  one  case,  or  in  tw^o  cases 

Stellar  Industries  also  maintains  an  extensive  inventory  of  all  major  lines  of  amateur  equip- 
ment, and  consequently  can  supply  these  Stellar-Cases  complete  with  all -new  equipment  in- 
stalled. Write  us  for  a  quick  reply  quotation. 


stellarl!]  ndustries 

DIV.  or  STEUit  I  Ik. 
SALBS  AND  SERVICE 


10  GRAHAM  ROAD  WEST 

JTHACA.  N  Y.  14850 

TELEPHONE:  AREA  CODE  607  273-9333 


% 


METER  DE  PEGGING  CIRCUIT 

Does  your  S-meter  peg  when  you  switch 
from  operate  to  standby?  We  had  that  prob- 
lem with  our  Heath  SB-301  (a  reaUy  fine  rec- 
eiver^ by  the  way)  and  it  was  annoying 
enough  to  be  worth  fixing- 

All  it  takes  is  a  2N404  transistor  and  a 
33  to  lOOK  resistor.  Install  the  transistor 
across  the  S-meter  with  the  emitter  to  the  + 
side  and  the  collector  to  the  -  side  of  the 
transistor,  saturating  it  and  thus  just  about 
shorting  it  out. 


OFF  -  STBY-  OPE  R  -  CAL 
SWITCH  REAR  VIEW 


S-METER  REAfl  VtEW 


0 


0 


ON-orF  SWITCH 


Let  the  receiver  warm  up  on  STBY  until 
the  filaments  are  warm  and  the  mute  voltage 
is  available  for  the  meter  protection. 

This  should  be  helpful  for  any  piece  of 
equipment  that  has  this  problem. 

Michael  Tenore,  WB2LCW 


THE  DURA  TOWER 

DBslqnBd  speciffcoffy 
for  the   Radio  Amafeur 

•  60,  70,  and  80  Foot  Tiltover  Towers 

•  No  guys — ^Ail  Models  Self  Supporting 

•  All  Welded  Construction  Using  55|Q00 
PSl  Heavy  Wall  Steel  Tubing 

•  The  Dura  Tower  Will  Support  Any 
Quad  or  Tri  Band  Beam  and  SL//?K/Kf 
An  85  MPH  Wind 

•  Erec+fon  Aids  Will  be  Loaned  Free 
of  Charge 

•  Financing    Now    Available 

For    M^TB    /fiformaffori    on    fhls    fow    cost, 
hiqh    quQltff    tower   write 

DURA  TOWER  SALES 

Box  322,  Angola,  Indiana  46703 
Phone  219  665-2901    Eves  Only 
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Trouble  Shoot  Your 
Antenna  from  Indoors 


Neil  Johnson,  W20LU 
74  Pine  Tree  Lane 
Tappan,  New  York  10983 


W  ould  you  like  to  shoot  trouble  on  your 
TV  or  short-wave  antenna  without  going  out- 
doors? It  can  be  done,  without  the  need  for 
any  complex  instruments.  The  cost?  Just  a 
few  cents.  Here's  how  it's  done.  Assuming 
your  antenna  feeds  into  a  transmission  line 
of  the  300-ohm  type— this  applies  to  most  in- 
stallations—the trouble  shooting  setup  be- 
comes simplicity  itself:  two  carbon  resistors, 
plus  ^n  ordinary  ohmmeter  (Fig.  1), 

Two  composition  resistors,  of  values  ap- 
proximating lODK  ohms  each,  are  connected 
in  series.  This  combination  is  then  connected 
to  the  '*top"  end  of  the  twin  lead,  where  it 
joins  to  the  antenna  proper.  Now:.. the  twin 
lead  is  disconnected  from  the  equipment 
which  it  feeds^  such  as  TV  receiver  or  short- 
wave apparatus*  The  normal  reading  for  a 
"folded-dipole"  type  antenna  installation  wiU 
be  in  the  order  of  a  few  ohms,  possibly  as 
high  as  5  or  1 0  ohms  at  most.  Should  a  break 
occur  in  the  antenna  or  *'flat-top"  portion, 
the  ohmmeter  will  read  in  the  neighborhood 
of  200,000  ohms.  On  the  other  hand,  if  the 
meter  readings  should  be  extremely  high,  it 
is  safe  to  assume  that  the  twin  lead  coming 
down  from  the  antenna  has  a  break  in  it 
somewhere.  Through  this  simple  process  of 
elimination,  the  experimenter  quickly  pin- 
points the  area  of  trouble.  This  reduces  the 
total  time  needed  for  diagnosis  and  repair.  It 
will  also  eliminate^  or  reduce,  the  need  to 
climb  over  hazardous  rooftops,  thus  cutting 
down  on  a  few  bruises,  or  possibly  broken 
bones. 

This  scheme,  using  resistors,  is  not  confin- 


100  K 


FiQ 


300j^.  TWINLEAD 


VOM    METER 

ON  'OHMS'  POSITION 


#1  Possibility:  Ohmmeter  reads ''low  ohms," 
5-10  ohms  maximum.  System  OK. 
#2  Possibilfty:  Ohmmeter  reads  200 K  ohms, 
folded  dipole  section  of  syytem  disconnected 
from  feedline;  or,  folded  dipole  "open/' 
#3  Poisibility:  Ohmmeter  reads  much  high- 
er than  200K  ohms,  the  feedline  has  an 
"open  circuit"  before  it  joins  the  antenna 
section. 


ed  to  antennas  of  the  folded-dipole  type. 
Many  short-wave  and  TV  antennas  have  a 
single  conductor  for  the  flat-top,  such  as  a 
copper  wire  or  an  aluminum  rod  or  tube. 
Breakage  in  the  antenna  proper  is  thus  easily 
spotted.  But  twin-lead  breakage,  concealed 
inside  a  plastic  overlay,  cannot  be  detected 
without  a  minute  and  close-up  inspection. 
Rather  than  needlessly  risk  a  broken  arm  or 
leg,  why  not  put  two  ten  cent  resistors  to 
work?  (Fig.  2). 

In  the  case  of  "intermittents,"  one  of  the 
hardest  of  all  radio  troubles  to  spot*  some- 
times the  fault  may  be  determined  by  placi'^g 
the  ohmmeter  terminals  across  the  lower  end 
of  the  down-lead,  while  at  the  same  time  keep- 
ing a  sharp  eye  on  the  ohmmeter  and  simul- 
taneously shaking  the  twin  lead.  The  few 
check-points  in  this  elementary  ''system*'  are 
not  a  100%  cure-aU,  but  each  only  takes  a 
few  minutes'  time;  and  in  the  majority  of 
cases,  diagnosis  can  be  completed  while  the 
experimenter  stands  on  "terra  firma/'  Half 
watt  resistors  wUl  suffice  for  all  receiving 
set-ups,  and  1  watt  resistors  will  work  out  fine 
for  all  low-power  amateur  applications,  both 
receiving  and  transmitting.  Two  watt  resis- 
tors should  be  used  for  high-powered  "ham" 
applications.  In  any  case,  very  little  power 
loss  takes  place  through  the  resistors,  since 
their  total  of  200,000  ohms  is  approximately 
3,000  times  the  nominal  impedance  of  a  re- 
sonant dipole,  or  70  ohms.  The  reason  for 
using  two  resistors  in  series  is  mechanical, 
rather  than  electricaL  Located  as  they  are 
shown  in  the  diagram,  there  is  no  physic^ 
strain  on  the  resistors,  and  no  chance  for 
them  to  **open  up."  To  avoid  any  chance  of 
trouble,  clean  all  connections  thoroughly,  and 
then  solder  them. 

In  addition  to  connecting  the  resistors  to 
the  antenna,  trouble  can  be  avoided  by  using 
twin-lead  that  is  made  with  copperweld  steel. 
The  cost  is  no  more,  and  it  is  far  stronger 
than  ordinary  twin-lead,  which  is  made  with 
copper.  Several  manufacturers  produce  this 
**Iong  life"  variety  of  twin-lead.  Belden  offers 
these  under  several  designations,  such  as  type 
8285  Permohm,  type  8275  Celluline,  and  type 
8230  Weldohm,  Of  these  three,  the  last  men- 
tioned is  least  expensive.    Am  phenol  makes 
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LET  DOW-KEY  HELP  SOL  VE  YOUR  A  NTENNA 

SWITCHING  PROBLEMS ... 


SPOT 

REMOTE  115V  ac 


SPST 

MANUAL  MSi^"'  t^'-'Wf^X^  SP6r 

78  0604  ^m.---'m^^^'^^  REMOTE  115V  le 

71260401 

SERIES  78  The  series  78  coaxial  switches  are  manually  operated  with  true  coaxial  switching  members  (not  wafer 
switches).  They  are  offered  in  2,  3,  4  &  6  position  (iJlustrated)  types,  plus  a  transfer  or  crossover  and  DPDT.  The 
useful  frequency  range  is  0-1  Ghz  except  500  Mhz  using  UHF  connectors*  The  unused  positions  are  open  circuited 
or  non-shorting.  Also  available  with  other  type  connectors  such  as  N,  BNC,  TNC  or  C. 

SERIES  60  The  series  60  are  remote  operated,  of  rugged  construction  and  designed  for  low-level  to  i  KW  tJse, 
The  unit  illustrated  is  equipped  with  a  special  high  isolation  connector  ("G"  type)  at  the  normally  closed  or're^ 
ceive  position.  This  "G"  connector  increases  the  isolation  to  greater  than  -lOOdb  at  frequencies  up  to  500  Mhz, 
afthough  it  reduces  the  power  rating  through  this  connector  to  20  watts.  This  is  also  available  with  other  type  con-. 
nectors  such  as  BNC,  JM,  TIS1C„  C  or  solder  terminals. 

SERIES  71  High  power  6  position  switches  commonly  used  for  switching  antennas,  transmitters  or  receivers 
at  frequencies  up  to  500  Mhz.  The  unit  is  weatherproof  and  can  be  mast  mounted.  The  illustrated  unit  has  the 
unused  input  shorted  to  ground.  It  is  also  available  with  a  wide  range  of  connectors,  different  coil  voltages  and 
non-shorting  contacts  or  resistor  terminations-  Each  of  the  six  inputs  has  its  own  actuating  coil  tor  alternate  or 
simultaneous  switching. 


.     ■  -  .  .■     ■.:'/■>■ 
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ORDERING  INFORMATION: 

Contact  youf  local  electronics  distributor  or  Dow-Key 
COMPANY  ^^^^^    representative,    or   write   direct   to   the   factory. 


2260    fNDUSTRlAL   LANE    •    BROOMFlELp,  COLORADO    80020 
TELEPHONE    AREA    CODE    303/466-7303         •         F.  O.   ^OX  34d 
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RANGE . . . 


300/1   TWINLEAD 


NOISE 


VOM    METER 

ON  "OHMS*  POSITION 


#1  Possibility;    Ohmnneter  reads  approxima- 
tely 200K  ohnns.    SysterTi  is  OK. 
#2  Possibilfty:     Ohm  meter  reads  very  high, 
in  megohms*   Twin  lead  Is  '"open," 

a  similar  flat  line,  '*Steelcore/'  number  214- 
559-  A  somewhat  more  expensive  line  by 
Amphenol  is  their  number  214-022,  which 
has  two  number  16  conductors  and  is  suit- 
able for  transmitting  amateurs-  Other  makers 
offer  cop  per  weld  twin-lead  under  such  names 
as  **lifeline,"  If  doubt  should  exist  as  to  the 
wire*s  having  a  steel  center  or  core,  a  small 
magnet  will  give  an  indication  of  the  wire's 
being  copperweld.  If  you  have  been  having 
trouble  with  ordinary  twin-lead  breaking  fre- 
quently, why  not  give  one  of  these  copper- 
weld  lines  a  trial?  You  will  be  impressed  by 
their  relatively  greater  durability.  Through 
the  utilization  of  long-life  twin-lead,  plus  the^ 
resistor  scheme >  it  should  not  be  necessary/ 
to  make  that  dangerous  trip  to  the  roof  so 
often,  ...W20LU 
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ELECTRO 
SHIELD 


CUSTOM   SYSTEMS 
KITS*  ACCESSORIES 


ELIMINATE  IGNITION  NOISE 

ELECTRO -SHIELD' 

YOUR  ENGINE 
FROM  $44.95 


ESTES  ENGINEERING  CO. 

543  W.  184III  St.,  Bardeni,  Calif.  9024T 
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G.  William  Reynolds.  K2ZEL 
32  Perry  Avenue 
Latham,  New  York  12110 


IC  Converter 


This  converter  is  one  module  of  a  solid 

c  mobile  receiver  and  transmitter  de- 
signed, conslrucletl  und  tested  by  the  autlior. 
The  advent  of  solid  state  devices  make  it  pes* 
si  hie  to  design  highly  stable  receivers  and 
transmitters  which  will  operate  directly  from 
the  car  ha u cry.  The  nioLlular  system  was  sel- 
ected to  insure  adequate  shielding  between 
sections  of  the  receiver  and  the  transmitter 
and  to  facilitale  chanties  in  the  system  at  a 
future  date  if  desired. 

The  converter  is  constructed  of  two  "ICs''' 
and  associated  component!;.  The  one  is  an  r/' 
amplifier  of  30  db  gain  and  the  second  is  a 
crystal  oscillator,  mixer,  amplifier  stage  of 
40  dl)  gain.  Hvaluating  insertion  losses,  the 
overall  gain  of  Ihe  converter  is  55  db.  The 
fact()r^)  considered  when  selecting  the  parti- 
cular  ^M('''  used  were  cost,  availability  and 
sui  I  ability.  T!ie  1  airchilJ  703  operates  as  a 
differenlial  amphfier  of  20  to  30  db  gain  at 
fretpiencius  up  to  200  mhic  and  i?  inexpen- 
sive and  readiiv  available.  The  RCA  CA-3028 
is  more  fjxpensiveand  can  be  used  as  an  r/  dif- 
ferential amplifier  with  nearly  the  same  gain 
figure,  but  its  advantage  in  this  converter  is 
that  it  can  be  used  as  a  mixer,  local  (crystal 
or  luncLi  circuit  controlled)  oscillator  and 
amplifier  of  40  db  gain.  The  circuit  employs 
a  Ihiid  overtone  crystal  in  the  series  resonant 
feed  hack  pnsiiion  of  the  oscillator  circuit. 

Ihe  shield  placed  across  IC  is  necessary 
to  prevent  inductive  feedback  and  self-oscil- 
lation of  this  iC,"  The  tuned  circuit  LI  CI 
is  provided  to  match  the  antenna  input  to  the 
converter  and  link  coupled  through  a  shield 
to  reduce  cross-talk  and  birdies  being  fed 
through  the  converter  to  the  tunable  (/mod- 
ule (or  receiver). 

Construction 

Construction  was  made  on  a  vector  board 
using  vector  board  clips  as  mounting  termin- 
als. This  form  of  construction  permits  sub- 
stituMon  of  electrically  similar  components 


without  detriment  to  the  circuit  configura- 
tion. The  vector  board  was  cut  to  fit  the 
standard  5"x2*-4"x2'/r'  miniboxand  mounted 
with  5/8"  nylon  (plastic)  standoff  insulators. 
The  nietaihc  shields  were  made  of  sheet  cop* 
per  and  soldered  to  supporting  vector  board 
clips.  All  resistors  used  are  Va  watt  dissipa- 
tion and  the  capacitors  are  either  disc  ceram- 
ic  or  mylar  printed  circuit  type.  The  jacks 
for  coupling  the  converter  to  the  antenna  and 
to  the  tunable  If  module  (or  receiver)  are 
standard  BNC  jacks.  Coil  forms  are  Va'^  ny- 
lon rod.  Component  layout  is  shown  in 
Fig.  L 

Alignment  Procedure 

After  completing  construction  use  a  grid 
dip  meter  or  tunnel  dipper  to  adjust  the  fre- 
quency of  the  LC  combinations  to  the  ap- 
propriate frequencies  per  chart. 

Tuned  Circuit 
LI  CI 
L4C2 
L5C3 
L6C4 
L7C5 


Frequency 

50  mhz 
50  mhz 
50  mhz 
Xtal  Frequency 
IF  out. 


The  //  output  will  be  the  difference  be- 
tween the  crystal  frequency  and  the  50  mhz. 

Connect  the  converter  to  a  receiver  set 
and  apply  power  to  the  converter-  Using  the 
grid  dip  oscillator  in  the  wavenieter  condition 
adjust  C4  for  maximum  rf  Signal  when  the 
dipper  is  near  L6. 

Next  apply  a  50  mhz  modulated  signal 


L»  C»  tZ 


V 


^ 


COPPER  SHIELD 


(crystal) 


L3L4C2 


l5  C3 


L7 
IC5LS 


I  11^' 


4  5/6'- 


Fig.  1.   Component  layout. 
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6  THRU  1G0  METERS 


FEEDS  2nd  RECEIVER 


Model  PT,  with  built-in  power  supply,  transfer  relay,  connecting 
cables,  wired  and  tested.  / 

V 

A  frame  grid  pentode  provides  low  noise  figure  with  ability  to  handle  strong  signals, 
greatly  improving  the  sensitivity  of  the  receiver  section  of  a  transceiver. 

A  unique  built-in  transfer  circuit  enables  the  PTto  by-pass  Itself  while  the  transceiver 
is  transmitting.  The  PT  also  feeds  the  antenna  input  of  a  2nd  receiver  as  well  as 
muting  it. 


DIVISION    OF  AEROTRON,    INC. 


AMECO 

P.  0.   BOX  6527 


■    RALEIGH,   N.  C.  27608 


Ji 


^|,|,|W- 


L-|  6T  y^**  dia.  closewound 
L22T  Va**  dia. 
L3  2T  Va*'  dia. 
L^  6T  %"  dia. 
L56T  y^**  dia. 

Tap  2T 
Lg  6T  %'' 

Tap  2T 


§4 


»» 


r» 


** 


Fig.  2. 
Ly  30T  V*"  dia. 
Lg  3T  M"  dia. 

C,  50  pf 


*t 


t* 


C-,  50  pf 


dia 


*« 


1 

C3  50  pf 
C^  50  pf 
Cg  100  pf 


Y^  ==  Xtal  43.5  mhz  for  6.5    ic.5  mhz  if 


R  =  %  watts 

C  -  50  vdc 

CI -4  =  7-45  pf  trimmers 


from  a  signal  generator  to  piii  2  of  IC2  and 
adjust  the  receiver  for  the  sigrifil  at  the  ^/out- 
put. Adjust  C5  for  maximum  output.  Dis- 
connect the  signal  generator  and  apply  signal 
to  Ji  and  ydjust  first  C3,  then  C2,  and  then 
CI  for  maximum  signal  output.    Repeat  ad- 


justments C5,  C3,  C2,  CI  with  the  generator 
at  antenna  input  (Jl )  because  of  slight  inter- 
action between  adjustments.  Remove  the 
signal  generator  alid  connect  the  antenna. 
Happy  listening  to  six  meters. 

«     T    *    M^L.    A^   -£^    \-M  M.J 
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THE   HAM   SHACK 

proudly  presents  .  .  . 


$69.00 

The  New  Galaxy 
Wattmeter/ Antenna  Selector 


$475.00 

The  Powerful  New  Galaxy 
GT-550  TRANSCEIVER 


$25.00        I' 

The  Beautiful,  Matching 
Galaxy  Speaker  Console 


THE  FABULOUS  NEW 


GT 


TRANSCEIVER 


by 

Oaiaxy 


^^Grid^^  says:  "Hoffer  than  ever!  Look  at  these  features'^: 

•  Power . ,  .  550  watts  SSB 

•  Single-scale  VFO 
■  Skirted  knobs 

*  Even  HOTTER  receiver 

-  No  frequency  jump  changing  sidebands 
'  Still  most  compact 

*  Matched  accessory  line 

Writt  for  free  spec,  sheet, 

THE  HAM  SHACK  IS  FACTORY-AUTHORIZED  SERVICE-CENTER  FOR  GALAXY 

Write  for  quotes  and  tradeins  for  your  complete 
station  requirements,  from  antenna  to  microphone. 

You'll  like  our  clean,  guaranteed  reconditioned  ham  gear.  What  are  you  looking 


LOW  LOSS  ANTENNA  CONNECTOR  -  INSULATOR 


•  SO -239  feed  line  connector. 

•  Low  SWR  -  No  impedance  bump, 

•  Sturdy  copper  leads. 

•  Antenna  tie  points. 

•  Famous  WHF^Ham  Shack  design, 

$L95  postpaid  in  48 


TEL: 


THE  HAM  SHACK 

1966   HILLVIEW  STREET 
SARASOTA,   FLORIDA  33579 
(813)  955-7161     ANSEL  E.  "GRID"  GRIDLEY,  W4GJ0 
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Radio  Control 

Revisited 


George  A   Wiison.  Jr.,  WIOLP 
518  Fisher  Street 

Walpole,  Massachusetts 


With  no  apology  to  Aldous  Huxley,^  the 
title  of  this  article  describes  my  intention 

and  purpose  quite  adequately..  This  article 
will  up-diite  an  article  published  in  the  Sep- 
tember, 1963,  issue  of  QST  and.  as  in  the 
case  of  "Brave  New  World  Revisited/'  we 
must  report  changes  that  have  materialized 
sceniingiy  before  their  time* 

The  previous  article  covered  the  basics  of 
radio  control  (re)  and  defined  a  number  of 
terms  which  have  been  specially  applied  in 
the  literature  on  re.  It  is  sueeested  that  the 
reader  review  the  previous  article  if  he  is  not 
familiar  with  the  subject.  Although  many 
amateurs  have  contributed  in  large  measure 
to  the  development  of  the  re  hobby,  the  main 
body  of  enthusiasts  has  sprung  from  the  ranks 
of  the  model  aircraft  builders*  With  this 
background  it  is  easy  to  understand  why  the 
terminology  tends  toward  the  aeronautical 
vernacular,  ''Glitches''  in  the  electronics  are 
recognized  as  the  cause  of  crashes  but  the 
''Red  Baron''  is  a  more  likely  cause  of  any 
spectacular  ''clobber/' 

High  Lights  of  Recent  Developments 

The  changes  that  have  occurred  are  most 
noticeable  in  the  electronics  and  the  basic 
controlling  elements,  i.e.,  the  control  systems 
and  the  devices  that  drive  the  control  sur- 
faces- Radio  control  airplanes  have  not 
changed  greatly  except  to  become  more  func- 
tional. Typically,  strip  ailerons  attached  to 
the  trailing  edges  of  the  wings  w^hich  have 
almost  entirely  replaced  the  scale-like  ailerons 
previously  used,  A  number  of  new  building 
technit]ues  such  as  "foam  wings*'  are  preva- 
lent.    The  particular  technique  involves  the 


1.  In  the  I920\s  Aldous  I  lux  ley  wrote  a  science 
fietion  novel  entitled  Brave  New  World.  It  dealt 
u  jtli  a  siuiiition  in  I  he  year  2i)0(J,  some  80  years  in 
the  future.  In  i963.  less  than  40  years  later,  Hux- 
ley wrote  :i  sequel.  Brave  New  World  Revisited, 
uiiich  jiuinted  out  lunv  many  of  tlie  tilings  lie  des* 
eribed  as  existing  in  2,000  actually  existed  in  I960* 


W1QON,  Eleanor  Wilson,  poses  with  W1- 
OLP's  latest  RC  model  called  the  "Seappren- 
tfce,"  This  modef  is  capable  of  water  take- 
offs  and  landings.  Seaplanes  are  a  rapidly 
growing  part  oi  the  R.C*  hobby- 

use  of  polystyrene  (or  similar)  foam  as  a  core 
and  covering  this  core  with  sheet  balsa  wood. 
The  result  is  an  extremely  crash  resistant, 
warp-proof,  light-weight  wing. 

Two  phases  of  activity  have  had  recent 
surges  of  interest*  The  first  is  that  of  radio 
controlled  seaplanes  and  the  second  is  radio 
controlled  sailboats.  The  interest  in  seaplanes 
stems  at  least  in  part  from  the  increasing  dif- 
ficulty in  finding  adequate  flying  sites  for 
land  planes.  Lakes  provide  a  large,  flat  land- 
ing area  which  is  considerably  softer  than  the 
usual  landing  area.  Water  take-offs  and  land- 
ings can  be  easily  made  into  the  wind  since  no 
'landing  strip"  limitations  exist.  Airplanes 
can  be  water-proofed  without  much  difficulty 
and,  in  general,  the  life  of  a  seaplane  appears 
to  be  longer  than  its  land  equivalent. 

Sailboat  interest  has  been  prompted  by  the 
availability  of  kits  and  hardware  for  relative- 
ly large  racing  type  models.  The  hardware  in- 
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eludes  special  servos  which  operate  winches 
for  trimniing  the  sails  as^well  as  for  setting 
the  rudder.  These  models  stand  six  to  seven 
feet  tall  from  topmast  to  keel  and  tend  to  be 
expensive  if  one  goes  the  route  of  buying  a 
fiberglass  hull  and  a  FLady-made  suit  of  dac- 
ron  sails. 

Transistorization 

The  use  of  vacuum  tubes  has  all  but  dis- 
appeared. Transmitters,  receivers  and  control 

circuitry  are  all  transistorized.  This  approach 
has  increased  reliability,  reduced  battery 
drain  and  reduced  the  over-all  weight  of  con- 
trol equipment.    In  fact,  without  the  use  of 


transistors  much  of  the  new  proportional  con- 
trol equipment,  which  will  be  described  later, 
would  be  completely  impractical,  Silicon 
transistors  have  been  used  extensively  be- 
cause of  their  ability  to  operate  over  wide 
temperature  variations.  Integrated  circuits 
are  beginning  to  find  application  in  the  new- 
est commercial  equipment.  Since  re  equip- 
ment must  work  outdoors,  it  has  this  handi- 
cap to  overcome  as  well  as  the  other  more 
obvious  environmental  hazards  such  as  vibra- 
tion and  shock. 

Fig*  1  is  the  circuit  for  a  single  channel 
transmitter  developed  by  Dick  Jansson.  A 
commercial  version  of  this  unit  is  available 


MODULATOR 


SWITCH 


* OK-OFF 


TONE 
GENERATOR 


2  2K 


L3 


V 


iP_/TTru 


470K       470, 


i2N?646 

IN  ^009 


ct/  X^' 


■i 


TO 

PULSER 

ClIlCUlT 

WH£N 

USED 


CRTSTAU 
OSCILLATOR 


Rr 

MiPLlFlER 


Fig.  1  A.     Basic  transmitter  with  tone  modulator.    All  resistors  are  7a  watt;  capacitors  are  disc  ceramic 
in  uf  unless  marked* 


LI  -sy4t,  #26,  tapped  4  1/8  from 

+9V  CTC  form  #2173-3, 
L2-2V4t,  #26  over  center  of  LI. 
L3— 4t,  #20,  'A  dia.  seJfsupportmg. 
Crystal  — 50  mhz,  3rd  overtone. 


C3-ARCO  423  (100  7  pf) 
C4-ARCO  422  (40-4  pf) 
Antenna— 50  inch  whip  (approx. 

length) 


CI 


Tone  Freq 
Ranye 


0,082  450  900  cps 

0,047  800-1600 

0.027  1400-2600 

0,015  2500  4400 


PULSE 
WIDTH 


PULSE 
GENERATOR 


KILSE  wroTH 
COHTROL 


SWITCH 


Fig.  IB.    Pulser  circuit. 


C2 


Pulse  Freq, 
Ranye 


8^*      7,5     20  pps 
6  10     27 

4  15-40 


Keyed-tone  (escapement  control) 


+9V*- 


^^ 


■♦  RT.A 


Pulse-rudder  control. 


4.9V  ♦■ 


AAAr 
22K 


♦  PTX 


Pulse-width  and  pulse-rate  control. 

(See  motor  control  below) 


+tv  ♦^ 


^^^(rr* 


PT.C 


lOOK 


Motor  Control  Circuits 

No  control  pt.a^ — -^  ptb 

Solid  tone  ^-av^ o^» — #^ pt.a 

nil 

No  tone  pta^ ^>^ — ►rxb 

Fast  pulse  *^^''~~°^* — ^^^^-^ 


Frg,  1C.    Control  circuits. 


Fig.  1.   Six  meter  single  channel  R.C.  transmitter 
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from  Ace  Radio  This  circuit  provides  for 
two  basic  modes  of  control:  Escapement 
control  and  pulse-proportional  control.  The 
rf  section  and  its  modulator  are  all  that  are 
necessary  for  escapement  control.  The  pulse 
control  circuits  may  be  added  to  provide  con- 
trol of  modulation  pulse-rate  and  pulse-width. 
In  the  latter  case,  the  absence  of  pulsing, 
extra  fast  pulsing,  or  continuous  tone  modu- 
lation may  be  used  for  additional  control(s}. 
The  following  system  has  been  used  many 
times: 

Control  Function  Control  Signal 

Rudder  Pulse  width  (20  to  80%) 

Elevator  Pulse  Rate  (5  to  30  cps) 

Motor  Speed  Continuous  tone  or 

absence  of  tone. 


l^^W&^^^^'Wf^ 


Scale  R.C.  model  of  Cessna  Skylane  built 
by  Roger  Carignan,  W1NRO.  A  simpte  putse- 
proportional  control  system  is  used  in  this 
model  with  a  switching  circuit  designed  by 
Roger   and   shown   schematically    in   Fig.  2: 

Developments  in  Simple  Pulse  Proportional 
Control 

Since  the  previous  article  was  written  there 
has  been  a  rebirth  of  interest  in  simple  pulse 
proportional  equipment-  The  merits  of  this 
system  from  a  cost  standpoint  are  immediat- 
ely obvious  when  compared  with  multichan- 
nel proportional  equipment  cost*  Its  major 
disadvantages  are:  1)  The  relatively  high 
(and  continuous)  current  required  by  the  ac- 
tuator (servo)  in  the  airplane  and  2)  the  fact 
that  the  rudder  and  elevator  surfaces  contin- 
uously vibrate  back  and  forth.  The  vibra- 
tions may  cause  the  airplane  to  noticeably 


SPECIAL 

TV  CAMERA 
PARTS  KIT 

ONLY 

$99.95 

including  vidicon  and  lens! 

To  meet  fhe  many  requests  for  a  low-priced 
solid  state  TV  camera  kit,  we  have  made  avail- 
able from  our  factory  stock  the  following  parts 
which  you  can  assemble  at  very  little  additional 
expense  into  a  superb  TV  camera.  Included  in 
the   kit  are  the  following: 

1)  Completely  ossembled  ond  tested  video 
omplifier  plug-in  circuit  boord  with  a  10- 
tronsistor  6  MHi  bandwidth  ampliffer  and 
keyed  clamp  with  adjustoble  pedestal  and 
sync  mixer. 

2)  Comptetely  assembled  ptuq-in  sweep  cir- 
cuit board  with  8  transistor  and  5  diode 
horizontal  and  vertical  sweep  generators 
and  amplifiers  featuring  excellent  lineority 
and  more  than  enough  drive  for  1"  vidicons. 

3)  Excellent  quality  deflection  yoke  and 
focus  coil  with  beam  alignment  mognets  ond 
raster  positioning  adjustment.  Also  included 
is  the  vidicon  tube  clamp  ond  target  con- 
nector. 

4)  Comera  tested  vidicon  excellent  for 
amateur  use  and  matched  to  the  deflection 
ossembly  above. 

SI  Good  quality  F1.9  or  better  achromatic 
lens  with  matching  lens  mount. 
Note;  All  items  are  brand  new  except  vidrcons 
which  we  guarantee  will  work  with  the  parts  kit 
supplied  when  assembled  according  to  the  sche- 
matic and  adjusted  according  to  normal  pro- 
cedure. Since  step-by-step  instructions  are  not 
available,  we  recomniend  this  kit  only  to  those 
who  can  follow  a  schematic- 

Due   to    the    low    price    and    limited    quantity,    we 
cannot  sell  the  above  components  separately* 
When   our  present  stock   is  exhausted,   it  will  cost 
at   least  $160.00  to   repeat  this   offer.  Order   now 
to    avoid    disappointment* 

New  York  Citv  ^nd  State  residents  Add  focal  safes  taie. 

VANGUARD  LABS 

Dept.  H 
196-23  Jamaica  Ave.,  Hollis,  NY  11423 
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weave  up  and  down  or  left  and  right.  This 
has  given  rise  to  this  type  of  control  being 
known  as  the  "Galloping  Ghost"  system. 
Several  ^'Galloping  Ghost''  or  pulse-prop- 
ortional  actuators  are  now  available  that  al- 
low- push  rod  connections  to  the  control  sur- 
faccs-  Previously,  these  connections  were 
made  using  an  oscillating  torque  rod  from  a 
simple  actuator  to  a  motion-sorting  linkage 
that  was  exposed  at  the  tail  end  of  the  air- 
plane The  exposed  linkage  was  very  vulner- 
able to  damage  and  gave  the  appearance  of  a 
niousctrap  (bat  trap?)  hanging  onto  the  rear 
of  Ihc  model.  The  use  of  low  impedance 
nickel'CadmiunT  batteries  is  essential  in  this 
systiMH.  Transistorized  switchers  are  becom- 
ing more  prevalent.    These  allow  the  use  of 


nELAV 


Switcher  circuit  for  pulse  actus- 
tors  That  eliminates  the  need  for 
both  positive  and  negative  batter- 


-►    TO  A 


650 


llfCEtvtR 

OUTPUT 


cr 


>    TOA 


■♦    TOC 


Relay  eliminating  switcher  for  use 
with  switcher  circuit  shown  above. 


Fig.  2  Pulse  control  switcher  circuits.  All 
resistors  are  %  watt  NPN  transistors  are 
type  4JX11C1847  tGEK  FNP  transistors 
are  type  4JXTCM32  (GE),  Motor  is  per 
nianent  magnet  type  with  armature  resis- 
tance greater  than  6  ohms. 


one  set  of  batteries  in  place  of  the  balanced 
negative  and  positive  supplies  previously 
used.  This  approach  saves  battery  weight 2 
and  assures  that  balanced  control  occurs  in 
both  directions  (left /right  and  up/down)  as 
the  battery  discharges.  Transistors  can  also 
be  used  to  replace  relay  contacts  for  added 
reliability-  Fig.  2  is  the  circuit  for  a  pulse 
proportional  switcher  developed  by  Roger 
Carignan,  WINRO.  This  switcher  is  used  in 
Roger's  Cessna  Skylane  model  shown  in  one 
of  the   pictures  accompanying  this  article. 


Seen  one  lately?  This  flying  saucer  is  reait 
It  is  radio  controlled  and  performs  very  well 
with  a  galloping-ghost  proportional  control 
system.  This  off  beat  project  was  undertak- 
en by  W10LP,  writer  of  this  article. 


Improvements  in   Single  Channel   Servos 

In  the  area  of  escapement  control  there 
have  also  been  notable  changes.  In  fact,  the 
term  escapement  control  is  no  longer  general- 
ly correct  since  most  single  channel  ''escape- 
ment contror'  is  now  performed  using  elec- 
trically driven  "^'servos''  rather  than  rubber 
band  driven  escapements.  Several  excellent 
single  channel  servos  are  now  available  and 
have  ehminated  the  hazard  of  forgetting  to 
wind  the  escapement  rubber  before  a  fliglit  is 
begun.  Single  channel  servos  work  in  a  man- 
ner similar  to  their  predecessors;  an  electric 
motor  and  a  battery  have  replaced  the  rubber- 
band,  A  continuous  signal  causes  the  actuator 
arm  to  move  90  degrees.  When  the  sig- 
nal is  stopped  the  arm  moves  in  its  initial  dir- 
ection until  it  stops  at  the  0  degrees  position. 
A  signal  like  an  ^\\^^  in  CW  with  the  dash 
held,  will  move  the  arm  through  the  90  de- 
grees position  and  cause  it  to  stop  at  270  de- 
grees. Interruption  of  the  dash  part  of  the 
*' A'*  will  cause  the  arm  to  return  to  0  degrees. 

2.  I  or  equal  battery  life  the  basic  weight  of  the 
haiier>  is  ihe  same  except  for  mounting  hardware 
and  wiring  winch  is  equalized  by  the  switcher's 
wciulit. 
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A  third  position  is  attained  by  sending  a  ''U" 
with  the  dash  held.  This  stop  occurs  at  about 
350  degrees.  The  90  degrees  position  is  used 
for  right  rudder;  the  270  degrees  position 
gives  left  rudder  and  the  350  degrees  posi- 
tion gives  negligible  rudder  movement  but 
actuates  a  switch  in  the  servo  which  can  be 
connected  to  an  auxiliary  servo  that  controls 
the  throttle-  Note  that  the  third  position 
(350  degrees)  switch  is  fed  from  the  back 
contact  of  the  control  relay  in  the  receiver* 
In  this  way  the  auxilliary  servo  is  actuated 
only  when  the  third  position  is  called  for  and 
not  when  the  arm  passes  through  this  posi- 
tion on  its  way  back  to  neutral  (0  degrees), 
A  number  of  systems  exist  for  getting  more 
control  functions  from  single  and  ^^cascaded" 
compound  escapements. 

Single  channel  servos  are  more  expensive 
and  are  heavier  than  an  equivalent  rubberband 
escapement  system.  However,  they  tend  to 
be  more  reliable  and  to  perform  their  appoint- 
ed task  over  long  periods  of  time  without  ad- 
justments. Rubber  driven  escapements  have 
shorter  life  and  take  some  tinkering  to  keep 
them  in  top-notch  condition, 

Multi-Proportional  Advancements 

In  1963,  essentially  all  multi-channel  con- 
trol systems  used  a  series  of  tones  selected  by 
the  pilot  at  the  transmitter  to  actuate  tuned 
reeds  in  the  airplane.  The  reeds,  in  turn,  ac- 
tuated on-off  servos  that  worked  the  control 
surfaces  or  other  functions  in  the  airplane. 
At  that  time  '^multi-proportional  systems** 
existed  J  but  only  a  few  people  gave  them  a 
chance  for  survival.  Only  the  most  enthus- 
iastic supporter  of  proportional  control 
would  have  predicted  in  1963  that  in  five 
years  it  would  replace  the  reed  system  which 


Cliff  Piper,  WA11EC,  Academy  of  Model 
Aeronautics,  District  I,  Vice  President  poses 
with  his  six  channel  reed  system  R.C.  model. 
Cliff  is  a  long  time  modeler  and  recent  amta- 
teur  radio  enthusiast.  He's  active  on  75  me^ 
ters  from  his  Atkinson.  N,H.  QTH. 
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had    been    the    standard    for    many    years. 

Proportional  control  allows  the  pilot  to 
position  the  control  devices  in  the  airplane  to 
any  position  in  proportion  to  the  setting  of 
joy-sticks,  knobs  or  levers  on  the  transmitter. 
Unlike  escapement  and  reed  systems  which 
give  full  control  (e.g.,  full-right  or  fulWeft) 
when  control  is  called  for,  the  proportional 
control  system  allows  the  pilot  to  give  any 
partial  amount  of  control  action  he  desires. 
Additionally,  this  type  of  control  inherently 
allows  each  control  function  to  be  "trimrrled" 
as  well  as  actuated.  Rudder,  elevator  and 
aileron  trim  can  be  provided  with  no  addi- 
tions in  the  airplane  and  very  simple  addi- 
tions in  the  transmitter  In  a  reed  system 
trim  for  one  function  (e.g,,  elevator  trim) 
requires  an  added  servo  in  the  airplane  and 
two  additional  channels  in  the  transmitter 
and  receiver. 

Unlike  reed  systems,  proportional  systems 
use  joy-sticks  in  place  of  switches  to  initiate 
control  action.  There  is  considerable  varia- 
tion between  systems  in  the  number  of  sticks 
used  and  in  what  functions  the  motion  of 
these  sticks  control.  One  of  the  most  used 
systems  employs  a  single  stick.  Back  and 
forth  motion  controls  the  elevator:  left  and 
right  motion  controls  the  ailerons; and  a  knob 
on  the  top  of  the  stick  controls  the  rud^der. 
Trim  for  the  foregoing  controls  is  provided  by 
Ihumb-adjustments  located  on  three  sides  of 
llic  stick.  Motor  speed  and  auxilliary  con- 
trols such  as  flap  position  (when  flaps  are  in- 
stalled on  the  airplane)  are  controlled  by  oth- 
er thumb-adjustments,  levers  or  knobs  located 
on  the  face  or  side(s)  of  the  transmitter.  Con- 
trol of  brakes  on  the  left,  right  and  nose 
wheels  is  obtained  by  tying  them  into  the 
rudder  and  elevator  or  flap  controls.  Use  of 
three  separate  brakes  greatly  improves  the 
ground  handling  capability  of  a  model  air- 
plane, Both  mechanical  and  electric  brakes 
are  being  used  successfully. 

Two  basic  control  philosophies  exist  for 
proportional  model  control.  Originally,  pro- 
portional systems  were  of  the  "'analog"  vari- 
ety. Later  a  so-called  "digital"  control  ap- 
proach was  introduced  and,  today,  is  the  most 
pttpular  by  far  The  rudiments  of  both  ap- 
proaches are  alike;  A  signal  proportional  to 
the  desired  control  position  is  generated  in 
the  transmitter;  this  is  used  to  modulate  the 
traosmitlefs  r/ output:  the  receiver  demodu- 
lates the  signal  and  converts  it  to  a  voltage; 
and  this  voltage  is  used  as  the  input  to  a 
closed -loop  servo  which  actuates  the  control 
surface.  Fig,  3  is  a  block  diagram  of  the  typi- 


cal closed-loop  servo*  Those  who  have 
worked  with  servo-mechanisms  will  immed- 
iately recognize  that  this  is  a  true  "servo- 
mechanism"  and  can  rightfully  be  termed  a 
*'servo/'  Previous  usage  of  the  term  in  the 
rx,  vocabulary  has  referred  to  a  device  which 
performs  a  similar  function  but  in  an  open- 
loop  manner. 

EHflOA  VOLTAGE 


CONTROL 
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Fig.  3.  The  closed-toop  servo  shown  in  block 
diagram  style  i  nth  if  figure  is  a  major  element 
in    a    fully     proportional     control    system- 

The  motor  in  the  closed-loop  servo  will 
run  until  the  error-voltage  is  reduced  to  a  low 
value.  The  error-voltage  is  generated  by  com- 
paring the  input-signal-voltage  with  a  feed- 
back-vohage.  The  latter  voltage  is  obtained 
from  a  potentiometer  or  variable  capacitor 
which  is  driven  by  the  servo's  output  gear- 
train.  It  is  a  measure  of  what  position  the 
servo  is  actually  in.  If  the  input-voltage  and 
the  feedback-voltage  are  alike,  the  servo  is  in 
the  correct  position*  If  there  is  a  difference, 
an  error  exists  and  the  resulting  error-voltage 
is  amplified  and  fed  to  the  motor  which,  in 
turn^  goes  in  the  direction  necessary  to  cor- 
rect the  error.  Fig.  4  illustrates  the  error  vol- 
tage as  a  function  of  the  mechanical  (angular) 
error  at  the  output  of  the  servo.  Note  that 
a  closed-loop  servo  will  respond  to  changes  in 
the  input  signal;  i.e.,  it  will  make  corrections 
until  the  output  position  agrees  with  the  po- 
sition called  for  by  the  input  signal  and,  un- 
like open-loop  systems,  it  will  also  correct 
for  "load  errors."  A  typical  load  error  in 
model  control  system  results  from  wind  pres- 
sure on  a  control  surface  as  it  is  moved  into 
the  airstream.  If  this  pressure  is  large  enough 
it  will  tend  to  neutralize  the  control  position 
and  the  control  becomes  less  effective.   In  a 


ERROR 


Fig,  4.    Error  voltage  in  a  closed-loop  analog 
servo. 
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close-loop  servo  the  error  caused  by  ''blow- 
back'*  of  a  control  surface  is  recognized  by 
the  error  detector  and  the  servo  motor  oper- 
ates to  correct  the  error.  Notice  that  this  oc- 
curs without  the  need  for  the  pilot  to  recog- 
nize the  error  and  make  changes  in  his  com- 
nriand  to  the  airplane, 

A  servo  is  needed  for  each  basic  function 
to  be  controlled  in  the  airplane.  They  weigh 
between  1  and  2  ounces;  they  are  roughly 
VKlWxiW  in  size;  and  they  have  seven  to 
nine  transistors  in  their  amplifiers.  Control 
action  is  relatively  fast;  no  lag  is  perceptable 
between  the  pilots  command,  and  the  control 
response  in  the  airplane. 

Analog  control  signals  are  most  often 
transmitted  in  the  form  of  frequency  varia- 
tions. Discriminator^  circuits  are  used  in  the 
receiver  to  convert  these  variations  into  vol- 
tage variations.  This  method  of  transmission 
is  independent  of  signal  strength  and  is  fairly 
immune  to  interference.  "Digital"  control 
systems  use  various  forms  of  pulse-code-mod- 
ulation and  de-modulation  to  transfer  com- 
mands from  the  transmitter  to  the  servos,  A 
discussion  of  the  various  systems  used  (or 
possible)  and  their  relative  merits  is  far  be- 
yond the  scope  of  this  article  and,  perhapSj, 
is  beyond  the  present  state-of-the-art-    Most 
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Fig,  5.    Error  voltage  rn  a  closed-loop  "Digi- 
tal" servo  system.     This  curve  is  idealized. 

digital  systems  use  pulse- position  modulation. 
Combinations  of  pulse-rate,  pulse-width,  and 
pulse-spacing  are  used  in  other  systems  to 
convey  the  needed  information.  When  lis- 
tened to  on  a  communications  receiver^  the 
signals  from  a  digital  transmitter  sound  like 
a  19th-century  music  box  programmed  to 
play  notes  in  a  relatively  unmusical  order. 
Digital  systems  have  error-voltage  charac- 
teristics like  that  shown  in  Fig.  5,  This  type 
of  error  characteristic  causes  relatively  stiff 
control  action  for  small  errors  and  yet  does 
not  cause  oscillation  in  the  servo  system.  The 
analog  system  (see  Fig,  4)  generates  an  error 
signal  that  is  proportional  to  the  error  and. 
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hence,  has  relatively  soft  control  action  when 
the  error  is  near  zero.  When  more  gain  is  ad- 
ded to  an  analog  servo  to  make  it  more  stiff, 
it  tends  to  oscillate  for  *1uint"}  unless  pre- 
cision i^earinp  or  special  control  functions  arc 
included. 

Many  proportional  systems  include  a  ''fail- 
.safc*' feature  which  prevents  serious  fly-away 
situations.  In  most  cases,  these  features  work 
on  the  basis  of  re  mem  he  ring  when  the  last 
control  signal  wus  received  from  the  ground. 
If  no  signal  has  been  received  for  a  preset 
length  of  time  (generally  set  between  15  and 
30  seconds)  the  motor  speed  is  reduced  to 
minimum  and  all  controls  are  set  to  their 
neutral  positions.  These  settings  will  normal- 
ly  cause  a  gentle  descent  and  a  landing  within 
reasonable  walking  disiance. 

Proportional  systems  have  two  disadvanta- 
ges, tlrst  higli  cost,  and  second,  less  immuni- 
ty to  interference  ihan  reed  control  systems* 
Interference  prithlems  are  related  largely  to 
the  ^'eqinvalent  bandwidth"  of  the  receiving 
system.  In  proportional  systems  "etiuivalent 
bjndwidllis"  are  wide  because  of  the  pulse 
type  modululjnri  used.  In  reed  systems  the 
band  widths  for  each  channel  is  about  30  cps: 
Ifie  reeds  themselves  being  the  limiting  devic- 
es. 

I  he  cost  of  proportion  ill  systems  run  from 
S2()0  Uj  S60()  tor  ide  electronics  including 
the  transmitler.  leeeiver.  servos,  and  batter- 
icH,  Ihe  S200  system  is  in  kit  form.  The 
inosl  invferred  pni|iortitinal  systems  are  sel- 
ling in  lite  S3()()  lo  S500  range.  Needless  to 
Na> .  it  IS  jmiMHtani  to  investiiiate  carefullv 
before  yon  decide  'to  go  pn^portional/' 
l*e  r  f  u  r  n  i;i  ii  ce    R  eco  r  ds 

Model  air|>lane  competition  lias  been  on  an 
ititernaliomd  scale  almost  iVom  the  inception 
td  the  hobby.  The  linited  States  sponsors 
free  tliiiliL  ct^ntridline  and  radio  control 
teams  that  com|tele  yearly  for  international 
honors.  I  tie  fnited  Slates  radio  control  team 
has  [Oaced  high  m  both  an  individual  and  a 
teafn  l^asis  for  tile  past  several  years.  Com  pe- 
tit ions  are  lieUI  every  other  vear  hi  burope, 
wliich  Ikis  made  it  necessary  to  subsiih/e  the 
travel  expenses  i\\'  the  com  pet  i  tors.  The  Ac- 
ademv  of  Moilel  Aen^nautics  (AMA>  has 
played  a  rnajtn  rtVlc  in  this  area  as  well  as 
governing  the  competitions  uiihin  the  l".S,A. 
Chart  I  suminari/eh  our  pert\>rinance  in  the 
h'b7  International  re  (liampionships.  Phd 
Kralt.  K(>SQr.  uho  look  first  place,  is  an 
amaleur 

in  adilition  to  tlie  world  championships, 

a  Ci>niiniunis  world  wide  conipeliiivm  exists 
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Chart  1.  1967  f nternattonai  r,c,  ChampJon- 
ship  score  summary*  United  States  placed 
first    both    on    a   team  and   individyal   basis. 

Phil     Kraft,     K6SQF,     is    world    champion. 


to  extend  certain  specific  records.  These 
records  are  summarized  in  Chart  2.  The  Fed- 
eration Aeronautique  Internationa]  (FAI) 
governs  all  record  attempts  and  establishes 
the  rules  for  each  event.  The  FAI  is  the 
same  organization  that  perfornisthis  function 
for  full  size  aircraft  records.  This  competi- 
tion is  a  deliberate  process  that  requires  much 
from  the  competitor,  himself,  and  a  great 
deal  from  others  who  must  act  as  witnesses 
and  who  must  provide  the  precise  measuring 
equipment  required  by  FAI  rules.  The  armed 
services,  governmental  agencies,  educational 
institutions  and  private  industry  have  been 
very  cooperative  in  assisting  individuals  to  es- 
tablish new  records. 

Radio    Control     Frequency    Considerations 

Amateurs  have  a  great  advantage  over  those 
who  arc  limited  to  Citizen's  Band  frequencies 
for  r.c.  activity.  Chart  3  lists  the  CB  and 
amateur  radio  control  frequencies  presently 
in  use.  The  CB  frequencies  are  shown  here  to 
indicate  the  type  of  competition  amateurs 
may  expect  from  CB  re  enthusiasts.  Note 
that  very  few  27  mhz  CB  re  transmitters  ajid 
no  72-7?  mhz  CB  r.c.  transmitters  exceed 
1  watt  input  to  the  final  stage.  Even  in  the 
face  of  interference  where  high  powder  trans- 
mitters and  low  sensitivity  receivers  are  in 
order,  no  trend  toward  higher  power  has  oc- 
curred. The  use  of  selective  superheterodyne 
receivers  has  solved  most  of  the  CB  re  inter* 
tVrcncc  problems.     With    I   wjlt  inpui  llicre 
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2  times  the  diode  current  rat^ 
ing  with  proper  cooMng. 
On  2^*  3c  2"  heatsinks. 

Diodes  mounted,  wired  &  test- 

ed  @  full  power, 

1 2  Amp  Diodes 

50V  PIV  $1.88 

100V  PIV  $2.18 

400V  PIV  $3.28 

40  Amp  Diodes  (FWCT  3"  x  T 

ptates 

50  PIV  $3.S8 

100  PS  V  $4.18 

200V  PIV  $4.68 

400V  PIV  $5.28 

600V  PIV  $5.98 

Send  for 
FREE  FLYER 


FWCT  Single  Phase  Full  Wave 

on  heat  sink  plates, 

12   Amp.    Reel     on   2"   x   2** 

plates^ 

50V   PIV  $1.88 

lOOVPlV  $2  18 

200V  PIV  $2.68 

300V  PIV  $2  88 

40aVPIV  $3  28 

500V  PIV  $3.68 

12    Amp.    Rect.    on    3"   %    3" 

Plates    same  as   7"   x   2*^   Plus 

$t. 00  each. 

All  ass'v  fuMy  tested  S  guaran^ 

teed  same  as  above.     40  An^p 

units  on  3"    x   3"   prates  add 

$2.00  ea.  ass'v      40  Amp  units 

on   5"   X  5"  plates  add  S3.00 

ea,  ass'v - 


FWe  (Ful 
Phase  Ass 
vices   on 

plates. 
50V  PIV 
200V  PIV 
400V  PJV 
600V  PIV 
50V  PIV 
200  PIV 
400  PI  V 
600  PIV 
On  3"  X  3' 


I  Wave  Brtd^f)  Single 
ys.  12A  or  40A  de- 
2"    X    2"    heat    sink 


$2  48 
$2.98 
S34S 
$4.28 
S3.88 
$4.48 
S4.88 
S5.98 
'  plates 


12A  Devices 

12A  Devices 
12A  Devices 

t2A  Devices 
40A  Devices 
40 A  Devices 
40A  Devices 
40 A  Devices 
add   7Si  each 


7"L  X  2**W  X  1  1/4"H  Hi-V 
Rectifier  Stack  Ask'ys.  with 
bolt/nyt  connections  or  color 
coded  flexible  leads. 

Single  phase  FWCT  Ass'ys  1 . 5  A 
2.0ICV  DC  output  $18  80 

2.5KV  DC  output  $22.80 

3,0        OC  output  S26.80 

Single  phase  FWB  same  price 
can  be  built  to  other  voltages 
&  circuit  configurations. 


Brand    new    RG62A/U    Coax. 
930hms    -   Excel ieni    for    test 
eqpt   or   Hi-V   cable      double 
shielded  min.  qty. 
100  Ft.  @  $,025/ft. 

Super-value  for  I  hose  new  power 
supplies  S Prague  or  GE  Pyrano 
1  types 

8  MFD  @  1  KV  DC  .88  ea. 
15  MFD  @  1  KV  DC  1  48  ea. 
25  MFD  #  1    KV   DC    1,88  ea 

These  are  all  tested  at  full  DC 
voNege  and  money  back  guar- 
an  teed. 


PERSONALIZED  INSTANT  SERVICE 


rj\  jenningsjNDuswEi 


INC. 


WITH  A  SMILE 


2730  ^/uu^cduft  A^.  S^ua<i  ^mf.    39JU4  95060 


EVENT 

ALTITUDE 

Powered 
Glider 

ENDURANCE 

Powered 
Glider 

SPEED 

Powered 
Glider 

DISTANCE  (Straight  Line) 

Powered 

Glider 

DISTANCE  (Closed  Course) 
Powered 
er 


RADIO  COIMTROL   RECORDS 
FOR   MODEL  AIRCRAFT 

(As  of  February  1 ,  1967) 
RECORD 


16,610  ft. 
3,660  ft. 

8h,  52m,  25s 
llh,  33ni,  28s 

140.28  mph 
29.5    mph 

184.146  m 
10.39    m 

173.89  m 
43.55  m 


HOLDER 

Northrop,  USA 
Hiil,  USA 

Hill,  USA 
Smith,  So.  Africji 

Uill.  USA 
Hahn,  USA 


USA 
MaJikov,  USSR 

Piston,  USA 
Colvcr,  USA 


Chart  2.  The  records  listed  in  the  chart  are 
those  recognized  by  the  Federation  Aeron- 
autique  International  {FAD.  The  FAI  is  the 
organization  which  governs  and  records  aN 
International   aircraft    records.      It   has  head- 

is  no  practical  limit  to  the  range  that  may  be 
obtained-  Recent  high  altitude  flights  have 
gone  to  over  1*-).000  feet  with  no  loss  in  re- 


quarters  ir\  Paris^  France.  Since  this  chart 
was  compiled,  many  of  the  records  shown 
have  been  broken.  Typically,  The  altitude 
record    is    now    in    excess    of     19,000    feet. 

liability.  At  distances  over  KOOO  feet  in  Ihu 
normal  re  case,  the  model  becomes  diffiLull 
to  j;ee:  spirals  for  spins)  to  the  right  cannot  Hl* 
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distinguished  from  their  Ieft4iand  equivalents. 
It  is  generally  agreed  that  long,  reliable  bat- 
tery performance  is  much  more  advantageous 
than  extra  range  which  is  never  used. 

Amateurs  will  no  doubt  choose  frequencies 
in  the  line-oKsight  bands  to  preclude  regular 
interference  from  dx  stations.  Choice  of  the 
uhf's  has  other  advantages,  the  most  impor- 
tant being  freedom  from  local  interference. 
Even  the  uhf  bands  that  are  most  used  are 
quiet  during  the  daytime  when  most  r,c,  ac- 
tivity takes  place. 


Maiden  flight  tension  shows  as  Bob  Fish 
starts  the  take-off  run  of  Charlie  Frehch*s 
"Duster*'  biplane.  Bob  and  Charlie  are  typ- 
icai  radio  controllers  who  operate  on  C8 
Hcenses^ 

An  amateur  frequencies  above  51  mhz» 
with  the  exception  of  147.9  to  148.0,  are 
legal  for  A(3  and  A 2  emission.  A0 is  defined 
us  I  he  '^absence  of  modulation"  and  A2  is 
tone  modulation*  A2  is  legal  as  low  as  50,1 
rnh/.  but  the  tiucstion  of  call  signing  becomes 
an  interesting  one.  In  any  case,  for  interfer- 
ence reasons,  operation  below  51  mhz  is  not 
desirable  the  bulk  of  all  amateur  communi- 
cations on  six  meters  is  at  the  low  frequency 
end  of  the  band.  The  high  end  of  the  six  me- 
ter band  is  most  attractive.  The  author  has 
operated  for  years  at  53.4  mhz  with  super- 
regenerative  receivers,  No  interference  has 
been  experienced  from  a  channel  2  (54  58 
mhz)  television  station  located  within  5  miles. 
No  amateur  interference  has  been  experienc- 
ed. Some  difficulty  has  been  experienced 
with  harmonics  of  a  5  watt  CB  transmitter 
when  using  a  highly  sensitive  transistorized 
superregenerative  receiver  CB  channels  be- 
tween 26.965  mhz  and  27.005  mhz  have  sec- 
ond harmonics  in  the  range  of  53,930  mhz 
and  54,010  mhz.  This  range  includes  the  pop- 
ular 26.995  mhz  r.c.  channel-  Because  of  po- 
tential harmonic  problems  from  local  CB  sta- 
tions, and  possible  overload  from  television 
channel  2,  the  extreme  top  of  the  six  meter 
shoLiki  be  avoided. 


Citizen's  Band  R,C.  Frequencies 

27  MEGAHERTZ  BAND 

26.995  mhz 

27.045 
27.095 
27.145 
27.195 
27.255* 

Class  ''C  CB  license  required** 
5  watts  input  maximum 
.005%  frequency  tolerance 
Shared  with  other  rx.  users 


L 
2. 
3. 
4. 


*    30  watts  input  maximum:  shared  with  CB  voice 

(Class  D). 
**  Less  than  100  mw;  transmitters  do  not  require 

licenses* 

72-75  MEGAHERTZ  BAND 

72.08  mhz 

72.24 

72.40 

72.96 

75.62 

1 .  Class  ''C"  CB  license  required 

2.  1  watt  input  maximum 

3.  .005%  frequency  tolerance 

4.  Exclusive  for  model  re  users 

Amateur  Band  R.C-  Frequencies 


Band  (meters) 

6 

2 

L4 

0.7 


Frequency  Range  (mhz) 

51  to    54  mh 

144  to  147,9 
220  to  250 
420  to  450 


Chart  3.   This  chart  summarfzes  the  frequeh' 
cies  available  for  r.c.  model  use. 


As  the  bands  get  more  crowded  and  good 
equipment  for  the  higher  uhf  bands  becomes 
more  available^  the  two  and  L4  meter  bands 
may  become  more  popular  for  re.  Several 
years  ago,  CB  re  equipment  was  available 
on  the  450  mhz  band*  The  receivers  in  this 
equipment  used  crystal  detectors  followed 
by  high  gain  audio  amplifiers.  The  transmit- 
ters used  conventional  uhf  self-excited  modu- 
lated oscillators.  This  equipment,  though 
crude  in  many  respects,  enjoyed  a  fine  repu- 
tation for  reliability. 

Tuning  difficulties  may  Urn  it  the  practical 
use  of  the  superheterodyne  to  frequencies 
below  100  mhz.  The  frequency  of  rcsuper- 
hets  is  most  conveniently  controlled  through 
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use  of  a  crystal  controlled  oscillator.  Match- 
ing  the  transmitter's  frequency  with  that  of 
the  receiver  is  a  subject  that  bears  special 
consideration.  This  problem  is  presently 
being  faced  by  those  designing  equipment 
for  the  new  72-75  mhz  CB  frequencies.  In 
diagram  form^  the  problem  is  shown  in  Fig.  6, 


[ 


TRANSMlTTEfl 


''ft'  ^0  '  ^IF 


F^  SHOULD    EQUAL    F^ 


IF 

AMPLtFIEH 

— > 

^       _  -. 

«ilX£R 

— * 

*^n 

^ 

■ 

OSCILLATOR 

RECEtVER 

\ 

Fig.    6 


Ideally,  the  transmitter  frequency  (Fj) 
must  be  exactly  equal  to  receiver  frequency 
(Fg).  With  5  khz  receiver  bandwidth  and 
transmitter  modulation  frequencies  of  about 
1  khz,  the  practical  case  allows  about  2  khz 
variation  between  Fj  and  Fj^  (see  Fig-  7). 
This  permissible  variation  is  very  little  when 
we  consider  temperature,  vibration,  aging, 
and  the  other  factors  which  tend  to  detune 
the  system. 


TRANSMITTER 
CARRIER 
AND 
MODULATION 


H *^  2.5  ft  Ht 


RECEIVER 
BANDPASS 


5  tHi  0 

IH-TUNE  CDNOJTIOM 


5IH|  0  fi 

OUT-OF-TUWE  COWOiTION 


Fig,    7. 

If  a  bandwidth  of  5  khz  and  a  fixed  inter- 
mediate frequency  isassumed^  the  transmitter 

must  have  a  frequency  tolerance  from  a 
known  receiver  frequency  of: 

The  important  factor  here  is  that  the  re- 
ceiver frequency  must  be  known  accurately. 
If  the  receiver  crystal  has  a  marked  tolerance 
of  0.005%,  in  any  circuit  other  than  the  one 
it  was  designed  for,  it  may  have  twice  the 
marked  tolerance*  A  typical  50  mhz  crystal 
may  then  be: 

2  xt  0.005%  X  50,000  khz  =  ±  0.0001  x 
50,000  khz  =  1  5  khz  away  from  its  marked 
value  of  frequency.  If  the  //frequency  is  off 
—  3  khz  and  is  not  tunable,  the  receiver  may 
be  tuned  as  much  as  —  8  khz  from  the  chosen 
spot.  With  this  sort  of  frequency  separation 
between  the  transmitter  and  receiver  range 


Dollar  Sale 

MONEY  BACK  GUARANTEE 

EACH  PACKAGE  SI  .00 


I  AMP 

StliCDn  R«rtificrCfV>«:vi?fpK)k. 

m^  Bulhsi  GEvs  Wirt  MMil 
?0-  5QV  %    aoov 

IMOOV  4  1000  V 

li?  300V  342aOV 


1  SAMP 
t^  50V 
15-lOOV 


lAMP 


15-  WJV 

TO  TOOV 

e-joov 

54Q0V 


4-ia»v 
7  i3cnv 


4-   600V 

3-  SOOV 

7  1 OOOV 
1  1?00u 


30  *WP  STUD 
3  100V  t  tOOOV 

40  AMP  STUD 

2-io6v 

BO  AMP  STUD 
?    SOV  I  TOOOV 


1   £A 


1    EA 


*v     $v    av 


TOV 


1  WATT 

iv    ev 


ev    lov 


SAMP 


10-    50V 

+   400V 

t-tcov 

7    300V 

&2tN)V 

2  1000V 

S'JOOV 

IT  2130  V 

SPECIALS 

SilicDPi  Hesi  Lo*  V 
!  AMP 
60  UN ITS 

3  AMP 
Low  Volt*^ 
JS  USiJTS 


5100 

stoo 


S  AMP  STUD 

0-1 OOV  3-  400V 

<'200V  3.  BOOV 

&'100V  2"  800V 

^SOOfV  1  1O0OV 


STUD  HQUHl 
15  AMP 
JSUftllTS  SiOO 

COMPUTER  DIODES 

FAST  SWiTC+HJNG 

NO  TEST 

lOOurVFTS  SIOO 


«ALf  POW<OS 

■ACH  CHFfthEltfT 
S100 


1  WATT 
12  id€Ov 
CHOICE  Of  TMHIE 

10  WATT 

1  CA  6V    ev 


lOV 


10  WATT 
1?  to  60V  THrtEE 

Silicon       Control En^    fl^ctdi^ 

To  -  5  Pmkt^ 

5-    bOV  2    3Sav 

4^H»V  2    400V 


7  AMP 


4    BOV 
3  lOOV 


7    20QV 
11 OOOV 


?0  AMP 
3    5<h/  I     300V 

G«ntral     P|yiFwi«'    GftTfivnMjm 

i  U*<1TS 


NO  SALES  TAX  -  WE  PAY  -  POSTAGE 
OTHER  -  PRODUCTS  -  ON  -  REQUEST 

PARK  Electronic  Products 

LET  US  TRY  TO  HELP  YOU  WITH  YOUR  ENG,  PROBLEMS 
P.  O.  BOX  78  N,  SALEM.  W.H.  03073 


NEW  QSL  BUREAU 

To  handle aJJ  your  QSLs,  whether  for  next  door, 

the  next  state,  the  next  country  or  anywhere! 

No  special  membership  fees,  coupons,  or  rules; 

Just: 

3y  each  for  QSLs  for  USA*  Canada  or 

Mexico. 

44  each  for  QSLs  for  any  other  place  m 
the  world. 

Just  bundle  them  up  (please  arrange  alphabet* 
ically)  and  mail  to: 

WORLD  QSL  BUREAU 

5200  Panama  Ave. 
Richmond,  Calif.  U.S.A.  94804 

AtteiTtion  Hams  USA^  Canada  and  Mexico  — 
Yes,  we  mean  just  what  we  ^—at  last  a  QSL 
bureau  to  handle  QSLs  for  QSOs  within  your 
own  country. 

Attention  Hams  outside  USA,  Canada  and 
Mexico  (and  SWLs  anywhere).  Please  send  us 
your  QSLs  for  delivery  anywhere— same  rates 
as  listed  above. 

Attention  Radio  Clubs.  Here  is  a  way  to  in- 
crease attendance  at  your  club  meetings.  On 
application  we  wilt  send  QSLs  received  for 
your  members  to  you  for  distribution  at  meet- 
ings. Also  special  plan  at  reduced  cost  for  out- 
going QSLs  from  clubs  available.  Send  for  de- 
tails. 


I 
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iiin  he  rvduccil  ^^rcally 

It  the  if  frctiiicncy  is  tun^ihle,  it  am  he  ad- 
lusicd  to  rrMiipens;ik*  tor  the  inisaliiinnient  he- 
luecn  fliL'  iransmillLT  and  receiver  fre£|uen- 
etes-  It  the  if  is  not  rtinable.  you  have  a  real 
prohleni  sinee  the  two  crystals  reciever  and 
Ujrisrn lifer  are  the  only  practical  variables* 
<  icncrally  you  e:in  '"pad"  crystals  by  adding 
.afvjciU  across  thcni  for  inductance  in  series) 
hi  !iet  a  maximum  of  about  2  kh/  change  in 
trei]uenc>  at  50  mhz  before  crystal  aetivity 
IN  seriously  affecled.  The  addition  of  parts  to 

the  receiver  is  not  a  practical  solution  because 
lit  space  problems.  The  transniittcr  crystal 
^A\}  tie  padded,  reground,  or  **weighted''  by 
Muneone  experienced  in  the  business  of  shift* 
im^  crysial  Ireciuencies.  Another  approach 
winch  mav  not  be  too  'Tar-out'^  is  the  use  of 
A  vijriidilL'  frequency  oscillator  (vfo)  in  the 
iiarismHter.  A  vfo  might  have  to  be  adjusted 
regularly,  but  certainly  should  hold  its  adjust- 
ment  through  one  flying  session  if  the  trans- 
mitter were  handled  carefully  and  the  vfo 
were  well  designed. 

The  most  practical  solution  for  the  ama- 
teur is  to  use  superre generative  receivers. 
I  fider  present  band  conditions  they  provide 
enough  selectivity,  high  sensitivity  and  excel- 
lent reUability. 

C  unclusion 

Estimates  of  the  number  of  people  involv- 
cil  in  the  radio  control  hobby  vary  widely 
since  there  are  no  good  w^ays  of  cftunting 
lieads.  It  is  safe  to  say  that  interest  is  increas- 
ing rather  than  decreasing.  The  increase  is 
evident  from  the  observation  of  the  re  equip- 
ment that  is  being  successfully  marketed, 
(Toni  the  fact  that  a  new  slick  paper  maga- 


John  Ross,  WA1BGP,  was  founder  of  the 
New  England  Radio  Control  Modellers, 
This  groijp  represents  all  the  New  England 
slates,  runs  regional  contests  and  helps  for 
iivuiate  contest  rules  for  the  whole  country 
Many  siniilar  groups  eKisi  ihroughout  the 
United  States  and  in  other  coyniries. 


zine  devoted  entirely  to  re  has  been  success- 
fully published  for  over  three  years  and  from 
general  interest  in  clubs,  re  competitions  and 
*\Sunday  flying"  sessions.  The  increased  in- 
terest should  spark  ever  more  interest. 

From  the  correspondence  we  have  had, 
we  are  convinced  that  many  of  those  who 
have  decided  to  take  an  interest  in  radio  con- 
trol  have  followed  our  advice;  I )  to  start  with 
something  simple,  and  2)  to  find  someone 
experienced  in  the  hobby  and  listen  careful- 
ly to  his  advice.  Even  the  experts  have  their 
bad  days  when  the  Red  Baron  prevails  and 
the  wreckage  is  dismaying,  to  say  the  least. 
The  experts  add  this  sort  of  thing  up  to  ex- 
perience and  are  back  in  the  air  quickly:  On 
the  other  hand,  many  novices  end  their  in- 
terest after  a  disappointing  first  visit  to  the 
flying  site.  Most  of  these  failures  could  be 
avoided  if  the  novice  enlisted  the  help  of  an 
experienced  re  fan  before  he  attempts  his 
first  flight.   Again,  happy  landings! 


.,,W10LP 


Appendix 


This  appendix  includes  material  for  those 
who  wish  to  find  out  more  about  the  re 
hobby.  Clubs,  books  and  periodicals  that 
provide  more  detailed  information  are  cover- 
ed. 

Ciubs 

Local  clubs  can  be  located  by  contacting  a 
hobby  shop  that  caters  to  model-airplane 
hobbyists. 

Nationwide,  the  Academy  of  Model  Aero- 
nautics, 1239  Vermont  Avenue,  N,W.  Wash- 
ington, D.C  20005,  is  the  ARRL  of  the 
model-airplane  hobby-  Membership  in  this 
organization  includes  insurance  coverage  for 
damage  that  may  be  caused  by  the  member's 
model  airplane. 

Books 

DCRC  Technical  Symposium  Papers,  pub- 
lished yearly  and  available  from  A  MA  Supply 
and  Service  (see  address  under  clubs).  The 
serious  re  fan  will  find  these  papers  most 
useful-  They  are  on  a  generally  higher  tech- 
nical level  than  other  available  literature.  Cost 
is  about  $2  per  year;  back  issues  are  available. 

How  to  Build  R/C  Models,  by  William 
Winter,  Kalmbach  Publishing  Co.  Milwaukee, 
Wisconsin,  2nd  printing,  1962. 

Radio  Control  Handbook  (revised  edition) 
by  Howard  McEntee,  Gernsback  Library  No. 
93  {$4,95} , 
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The  AMIDON  Toroid  Bafun  Kit  makes  a  modern,  compact  antenna 
transformer  that  can  be  wired  for  either  4:1  or  1 :1  impedance  ratio.  The 
balun  is  ideal  for  use  between  a  coaxial  feedline  and  a  balanced  an- 
tenna. It  reduces  coax  radiation  and  properly  balances  the  energy  for 
application  to  the  antenna's  feedpoint.  The  balun  also  acts  as  an  isola- 
tion device  and  removes  the  capacity  of  the  coax  from  the  antenna 
which  extends  the  low  SWR  frequency  range  of  the  array.  Baluns  made 
from  this  kit  can  be  used  to  advantage  on  these  antenna  types.  Dipole, 
Quad,  Beam,  Inverted  Vee,  Windom  and  Folded  Dipole. 


SiHP  fOR 


JWli. 


AMI 


OD 


12033  OTSEGO  STREET 


NORTH  HOLLYWOOD,  CALIF.  91607 


RjC  Primer  {2nd  Edition}  by  Howard  Mc- 
Entee,  Kalmbach  Publishing  Co.,  Milwaukee, 
Wisconsin  J  copyrighted  1964. 

Model  Airplane  News  R/C Digest  publish- 
ed by  Air  Age,  Inc.,  551  Fifth  Ave.,  New 
York,RY,  10017  ($2), 

Periodicals 

American  Modeler,  published  monthly  by 
Potomac  Aviation  Publications,  Inc,  1012 
Fourteenth  Street,  N,  W<,  Washington,  D.  C. 
20005.  Howard  McEntee,  Radio  Control 
Editor.  This  publication  includes  the  official 
publications  of  the  AM  A. 

Flying  Models,  published  monthly  by  Rajo 
Publications,  Inc.,  85  Canisteo  St,,  HomeU, 
N.Y.  14843.  Maynard  Hill,  Radio  Control 
Editor. 
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It  is  necessary  that  my  propagation  fore* 
casts  to  the  editor  of  73  Magazine  arrive  two 
months  ahead  of  publications.  The  forecast 
is  for  a  full  month  and  therefore  must  cover 
a  period  beginning  60  days  away  and  ending 
90  days  away.  Several  amateurs  have  asked 
me  how  it  is  possible  to  make  forecasts  of 
something  so  whimsical  as  a  radio  disturb- 
ance so  far  in  advance.  1  do  this  by  using  the 
angles  that  separate  the  sun's  planets  as  they 
circle  it  on  a  day-to-day  basis. 

It  is  not  common  knowledge,  but  some 
daring  astronomers  of  over  a  hundred  years 
ago  suspected  that  the  planets  were  in  some 
unknown  manner  related  to  the  formation  of 
sunspots  and  also  to  the  well-known  1 1-year 
sunspot  cycle.  They  researched  the  subject 
and  produced  statistical  evidence  that  strong- 
ly  indicated  there  was  a  connection  between 
sunspots  and  planets.  Unfortunately,  in 
spite  of  the  evidence  supporting  this  theory, 
the  leading  astronomers  of  the  world  took 
the  stand  that  the  planets  were  too  small  and 
too  far  away  from  the  sun  to  affect  it-  For 
that  reason,  this  theory  really  never  got  off 
the  ground  and  is^  to  this  day^  not  accepted 
by  leading  astronomers.  The  astronomers 
themselves  are  still  trying  to  develop  a  more 
acceptable  theory  that  would  explain  both 
the  sunspots  themselves  and  their  cyclic  be- 
havior. Incidentally,  there  are  several  cycles 
in  sunspot  numbers  but  the  11 -year  cycle  is 
the  most  well  known* 

My  career  in  radio  began  in  1923  with 
RCA  in  New  York  as  a  long  wave  radio 
operator.  In  1930  I  was  changed  from 
operating  to  supervising  duties  in  the  then 
new  field  of  short  wave  radio.  1  continued 
supervisory  work  until  1946  when  I  was  as- 
signed to  sunspot  research.  In  an  attempt  to 
develop  a  short  wave  radio  disturbance  fore- 
casting technique  based  on  the  study  of  sun- 
spots,  I  used  a  six  inch  telescope  mounted  on 
the  roof  of  the  Central  Radio  Office  in 
downtown  New  York*  Astronomy  books 
stated  that  sunspots  caused  poor  shortwave 
radio  signals. 

After  three  years  of  intensive  study  com- 
paring daily  sunspot  behavior  to  daily  short 
wave  signal  behavior,  it  became  apparent 
that  sunspots  per  se  were  not  the  full  answer 
to  the  problem.  There  were  many  cases  in 
which  the  sun  would  be  covered  with  spots 
from  the  eastern  edge  to  the  western  edge  in 
a  belt  1 5  degrees  to  20  degrees  each  side  of 
the  equator  and  accompanied  by  good  radio 
signals.  There  were  other  cases  in  which  the 
sun  would  be  completely  devoid  of  spots  and 


accompanied  by  poor  signals  night  after 
night.  Such  a  situation  vvas  intolerable  to  a 
forecaster- 

This  was  strong  evidence  that  some  other 
forces  were  also  at  work  here.  I  decided  to 
follow  in  the  footsteps  of  the  early  astrono- 
mers and  see  what  could  be  produced  from  a 
search  for  possible  planetary  effects  upon 
sunspots  and  our  ionosphere. 

Back  tracking  through  five  years  of  radio 
signal  quality  records  and  comparing  each 
day  with  the  angular  separation  of  the 
planets  each  day  showed  a  very  strong  cor- 
relation between  certain  angles  and  disturbed 
conditions. 

The  analysis  comparing  short  wave  signal 
qualities  and  planetary  angles  made  between 
Mercury,  Venus,  Earth,  and  Mars  (the  inner 
planets)  to  other  planets  farther  away  from 
the  sun  than  they  were  showed  that  disturb- 
ed conditions  began  close  to  the  time  (usual- 
ly plus  or  minus  one  day)  when  there  was  a 
0  degrees,  90  degrees,  or  180  degrees  separa- 
tion angle  existing  between  one  of  the  inner 
planets  and  more  distant  planet.  Therefore^ 
these  angles  were  selected  for  special  re- 
search attention  and  referred  to  as  significant 
angles. 

The  analysis  showed  that  there  were  more 
of  these  significant  angles  than  there  were 
disturbances,  however,  and  this  would  cause 
a  forecaster  to  call  for  too  many  distur- 
bances. Further  analysis  showed  that  the 
best  correlation  existed  between  disturbances 
and  planetary  configurations  of  a  multiple 
type  and  the  closer  a  configuration  came  to 
being  a  multiple,  the  greater  chance  of  a 
disturbance- 

In  a  multiple  configuration  one  fast  inner 
planet  will  make  a  significant  angle  with  two 
outer  planets  while  the  two  outer  planets  are 
themselves  at  a  significant  angle.  An  ex- 
ample would  be  Mercury  180  degrees  from 
Venus  while  Mercury  and  Venus  are  both  90 
degrees  from  Saturn.  There  are  three  other 
forms  of  multiples,  such  as  two  planets  at  0 
degrees  while  a  third  is  90  degrees  from  rach, 
two  planets  at  0  degrees  while  another  is  1  80 
degrees  from  each,  and  three  planets  all  0 
degrees  at  the  same  time. 

These  special  multiples  do  not  occur  very 
often  and  their  use  reduced  the  tendency  to 
call  for  too  many  disturbances. 

Single  contacts  of  0  degrees,  90  degrees, 
and  180  degrees  are  also  accompanied  by  dis- 
turbed conditions  at  times.  Solving  this  pro- 
blem was-  somewhat  more  difficult  but  when 
smaller  angles  were  studied  it  was  found  that 
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sub -harmonics  of  90  degrees  were  also  im- 
portant. 

The  sixth  stib-harmonic  of  90  degrees  is 
15  degrees  and  the  fifth  is  18  degrees.  Study 
of  the  disturbance  producing  single  contacts 
of  0  degrees,  90  degrees,  and  180  degrees 
showed  that  there  would  also  be  present  at 
the  same  time  several  angles  to  other  planets 
that  were  some  multiple  of  15  degrees  or  18 
degrees  from  the  fastest  planet  during  the 
same  day.  The  planets  all  have  different 
velocities  as  they  circle  the  sun,  Mercury  of 
course  having  the  greatest- 
One  example  of  this  type  of  configuration 
would  be  Mercury  to  Jupiter  90  degrees, 
Mercury  to  Venus  45  degrees,  Mercury  to 
Uranus  18  degrees,  Mercury  to  Mars  72  de- 
grees* There  are,  of  course,  several  other 
arrangements  of  planets  that  would  faU  into 
this  category.  The  main  consideration  is  that 
the  arrangement  satisfy  the  single  0  degrees, 
90  degrees,  or  180  degrees  set-up  along  with 
several  simultaneous  harmonics- 

On-the  evening  of  March  23rd  this  year, 
there  was  a  spectacular  aurora  accompanied 
by  poor  radio  signals  and  a  major  magnetic 
storm.  The  forecast  for  this  event  was  mail- 
ed to  73  late  in  December* 


The  arrangement  of  the  planets  in  this 
case  was  a  multiple  configuration  involving 
the  Earth,  Jupiter,  and  Uranus  all  at  0  de- 
grees, that  is,  in  a  straight  line  to  the  sun. 
Also,  there  was  a  second  arrangement  of 
Venus  and  Pluto  being  at  0  degrees  while 
135  degrees  from  Mercury.  Bear  in  mind 
that  the  Sun  is  always  at  the  center  of  this 
circle.  The  position  of  the  planets  is  given 
in  what  is  referred  to  as  Heliocentric  Longi- 
tude in  The  American  Ephermeris  and  Nau- 
tical Almanac  published  by  the  U.S.  Naval 
Observatory. 

The  research  conducted  at  RCA  Observa- 
tory since  1946  confirms  beyond  any  reason- 
able doubt  that  the  planets  do  influence  the 
tenuous  electrified  gases  in  the  solar  at- 
mosphere. 

. .  J.H*  Nelson 


HELP  STAMP  OUT 
MENTAL  HEALTH 
SUBSCRIBE  TO  73 

NOW 


64 


73  MAGAZINE 


Simple,  Effective 
RTTY   Terminal 


CM.  Andreasen,  WA6JMM 
Engineering  Technician 
Strom  berg  Datagraphics,  Inc. 
San  Diego,  California  92112 


Unit 


I  have  been  experimenting  with  amateur 
radio  Teletype  for  several  years  and  during 
that  tinie  have  come  to  the  conclusion  thai 
a  new  desfgn  is  needed  to  update  the  ter- 
minal unit.  The  two  most  popular  units 
used  are  the  military  surplus  convert ers^ 
which  are  hard  to  come  by  at  best,  and  the 
*Twin  City''  type  TU,  which  is  shown  in  the 
ARRL's  handbook.  Working  in  electronics, 
and  doing  a  lot  of  transistor  work,  I  thought 
I  would  try  my  hand  at  Coming  up  with  a 

better  way.  Over  a  period  of  several  months, 
I  built  up  units  of  different  designs  which 
worked  with  varying  degrees  of  success. 

In  my  testings  I  would  work  my  good 
friend  WA6CFA*  John  Cullings  on  the  two 
meter  band.  Laguna  Beach  is  about  90  miles 
north  of  San  Diego,  my  location.  This  made 
a  pretty  good  test,  since  signals  were  not  Ihe 
very  strong,  noiseless,  local  type,  I  got  Jolin 
interested  in  the  subject  and  he  started 
working  in  the  same  direction^  only  he  felt 
that  an  analog  approach  would  prove  su- 
perior to  the  digital  line  I  was  following- 
lo  make  a  long  story  short,  he  won  and 
came  up  with  Ihe  basic  design  for  this  unit 
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which  I  am  presenting.  We  have  both  put 
much  time  in  on  this  unit  and  have  found  it, 
even  in  its  most  basic  form,  to  out-perform 
just  about  any  unit  short  of  very  sophisti- 
cated gear. 

The  basic  unit  consists  of  four  functional 
blocks:  the  isolation  amplifier,  ratio  de- 
tector, the  voltage  comparator,  and  the  high 
voltage  switch.  The  isolation  amplifier  and 
the  voltage  comparator  are  both  low  cost 
integrated  circuits,  whose  use  keep  the  cost 
of  tliis  unit  to  a  minimum. 

The  secret  of  this  terminal  unit  is  in  the 
UA-710  integrated  circuit-  The  '*710"isa 
high  gain,  high  speed  voltage  comparator. 
Its  operation  can  be  summed  up  by  stating 
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Fig.  1,    Schematic  diagram  of  the  RTTY  audio  terminal  unft. 
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that  a  reference  voltage  is  applied  on  one 
input  and  the  signal  in  question  is  applied  to 
the  other.  Any  time  the  incoming  signal  is 
greater  than  the  reference,  the  output  is  in 
one  state,  and  when  the  signal  drops  below 
the  reference  point,  the  output  will  switch 
to  the  other  state.  There  is  a  very  narrow 
threshold  w^hich  gives  this  unit  its  extreme 
sensitivity, 

The  detector  portion  of  this  TU  is  a  ratio 
detector,  such  as  is  used  in  an  FM  receiver. 
This  type  of  detector  is  very  insensitive  to 
ampHtiide  modulation  which  allows  the  FM 
(FSK)  to  be  detected  when  it  is  down  in  the 
noise. 

The  incoming  detected  signal  is  integrated 
across  C5  which  is  divided  by  R7  and  R8  to 
form  the  reference  voltage  for  the  com- 
parator. Since  this  voltage  is  proportional  to 
the  detected  signal,  it  automatically  tracks 
and  eliminates  the  need  for  a  variable  refer- 
ence control, 

Tl  and  T2  consist  of  the  standard  88  mH 
toroid  telephone  chokes  which  are  available 
surplus  or  as  advertised  in  the  back  of  this 
magazine.  They  have  been  modified  into 
transformers  by  the  addition  of  50  to  100 
turns  for  a  secondary.  The  number  of  turns 
used  is  not  at  all  critical,  as  long  as  the 
same  number  of  turns  are  on  each  trans- 
former. My  unit  has  100  turns,  while  the 
one  built  by  WA6CFA  has  only  50;  both 
units  work  equally  well. 

A-1  is  used  as  an  isolation  amplifier  to 
drive  Tl  and  T2  differentially,  and  is  no 
more  than  a  Darlingtor  differential  amplifier. 
Two  different  units  were  tried  with  good 
results.  [  used  the  Westinghouse  ^^WC115" 
since  it  cost  less  than  the  MCI429G,  but 
either  unit  can  be  used  if  attention  is  paid  to 
the  different  pin  connections. 

The  output  keying  transistor  is  a  high 
voltage  type,  so  the  standard  150  volt  loop 
supply  could  be  used.  Again,  most  any  type 
of  high  voltage  transistor  can  be  used,  but  I 
recommend  the  MJE-340  which  Motorola 
sells  for  around  SLOO  and  can  handle  the 
power  easily.  The  neon  bulbi  are  a  must  to 
protect  the  MJE-340  from  kick-back  spikes. 

Layout  is  not  at  all  critical  and  modifica- 
tions are  easily  added  for  tuning  indicators, 
reversing  switches  and  the  like,  I  might  add 
that  the  best  way  1  have  found  to  put  in  a 
reversing  switch  is  to  switch  the  "hot*'  end 
of  CI  and  C2  between  respective  places. 
Wired  as  shown  in  Fig.  1,  the  mark  frequen- 
cy is  21  25iiz,  with  space  being  29751lz, 

In  buying  the  IC's,  1  would  recommend 
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that  the  Fairchild  710  be  purchased  since  it 
can  be  obtained  for  approximately  $3. 00, 
which  is  less  than  the  other  makes. 

With  this  unit,  very  narrow  shifts  are 
possible.  I  am  able  to  copy  a  200  cycle 
audio  shift  when  it  is  below  the  noise  level 
and  voice  communication  is  impossible. 
Narrower  shifts  should  present  no  problem, 
I  have  not  tried  a  shift  of  less  than  200  Hz, 
but  with  the  proper  selection  of  values  for 
CI  and  C2  there  is  no  reason  it  would  not 
work  somewhat  narrower* 

Exact  shift  frequencies  are  not  manditory 
for  copy  since  the  ratio  detector  is  an  FM 
type  of  detector-  If  the  received  station's 
tones  are  a  bit  off  frequency,  you  probably 
will  not  notice  any  increase  in  error  rate 
unless  the  received  signal  is  very  weak  or  the 
tones  are  considerably  off  frequency.  The 
operation  of  this  unit  can  be  vastly  improved 
when  utilizing  narrow  shift,  by  the  addition 
of  a  good  audio  bandpass  filter,  designed  for 
the  shift  in  use,  between  the  receiver  audio 
output  and  the  terminal  unit  input.  If  the 
signal  being  copied  fades  below  copy  level, 
or  there  is  no  signal  at  aU,  the  Teletype 
machine  will  not  run  open;  it  will  sit  quietly 
until  a  proper  signal  is  tuned  in. 

,..WA6JMM 
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"It  just  now  occured  to  Frank  that  he  met 
his  wife  through  the  ham  equipment  they 
sold  himl" 
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frequency  combinatinn  up  to  450  MHz  (some  at 
higher  prices |  as  li.steil  in  oui*  cHtaloK*  New  Yoik 
CiU^  and  State  resident??  adii  local  sales  tax, 

VANGUARD  LABS 

Dept.  H,  196<23  Jamaicd  Ave.,  HoUis,  N.Y,   11423 


America's  Most  Reliable ! 

AMATEUR    DEALER   SINCE    1937 
Nqw    Featuring    Drake    and    Swan    Equipment 
plus    a     Full     Line    of    Amateur     Accessories. 

CURRENT    USED    GEAR    LIST 

Central  Electronics  100V  xmtr. ..„*,. *„»,„, S329 

Drake  2B  Receiver  with  2BQS  speaker  and  crystal 

calibrator ,,,>,,,*..........., $1  79 

Eico  753  Xcvr  wfth  752  DC  Supply .$149 

Galaxy   300   Trfband    transceiver    with    AC   pow- 
er supply.. -,,..••.*-.,,** •* .•., -. ,3179 

Globe  Scout  680  AM/CW  transn-iitter.. .„,:$39 

Conset  GS8-100  SS8/AM/CW  Transmitter.,. S1  79 
Hallicrafters  HT40  AM/CW  transmitter.......,.,  S49 

H all icraftersP- 150  AC  Sply/Speaker  Console  ,S59 

Hammarlund  HQ100  Receiver  w/Spo^ker $119 

Hammarfund  HQ110C  Receiver  w/Speaker.,, $139 
Hammarlund  HQ145X  General  Coverage 

Hammar*und  HQ170C  Receiver  w/Speaker.,,S219 

Heathkit  DX100  Transmitter........ .,,,,..579 

Heathkit  DX-100  Transmitter-As  Is,  .  ,  ,  ,  ,  ,  ,359 

Heathkit  SB-10SSB  Adaptor    , S49 

Johnson  Viking  II  with  122  VFO-As  Is 349 

Lafayette  HA1200  2'meter  transceiver,, .,.,•»,  SI  39 

Lafayette  TR  106  6  meter  Xcvr *..»»..*. S89 

SEE  Transcefver  with  Microphone.-- $139 

SBE  33  Transceiver  with  12  Volt  DC  Supply  and 

Microphone ..<.....,,.  SI  59 

Swan  250  6  meter  Xcvr— Like  New ,.*,.    5225 

Swan  350  Late  Model  with  117Xc  Supply,..,  S395 
Swan  400  w/420  V  FO  &  1178  Supply.......-*  S395 

Swan  410c  VFO  (  For  350C/500C}, ...♦-.**...,„.. $39 
Swan  500  Transceiver  wfth  117XC  supply. ,..$495 
Swan  TV2     2  meter  Transceiver  — Like  1Mew,,S239 

All    Gear    Uncontiitionaliy   Guaranteed 
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Bill  Hood.  V/IUSM 
229  Qaincy  Shore  Drive 
Quincy,  Marvl3nd   02171 


Facts  and  Fads 


I  nncc  I  KM  id  our  illustrious  hohhy  defin- 
ed a^  'Mliji  lIuss  ol  indmdiuits  who.  hy  denv 
(hin(  t.ii  iiiLi  a  certain  degree  t^f  aeliicvcment  in 
Kiduj  leelinh|ueN  and  prinetples,  have  carfied 
ihe  i^rivilciie  of  playing!  with  the  air  waves/' 
lI  n d  sUi i I e  1  k n t > ^^  a  f e w  g u y s  w ill  get  a  I d  1 
huffv  over  sueh  a  definilion,  I  frankly  like  it. 
I  rue  i!  may  he  llial  our  liubby  ha^  uqntrih- 
utcd  [niieh  in  llie  way  of  Ihe  development  of 
the  arts,  hut  u  ulwnyf;  has  been  witJi  [lie  idea 
of  pleasure,  to  re  most,  and  when  it  hecojnes 
ed  her  wise,  we  vviH  no  loniier  he  amateurs. 
I  he  very  word,  ^^amaleur/^  cmnes  from  the 
iTenei]  ainalor  meaning  one  who  loves,  [f 
you  find  plea)iure  in  ihe  arU  that  is.  if  you 
love  the  art.  voli  are  an  amateur  in  its  truest 
sense.  (Just  in  case  you're  interesEed,  the 
word  ^1ia nf"  was  first  a|yplic.d  U)  amaicur  ac- 
tors, Ihey  couldn't  afford  lo  buy  profes- 
sional make-up.  so  tliey  made  their  own  nut 
of  haintal .) 

Strange  as  it  may  seem,  \uosi  sciences 
were  first  explored  by  pleasure-seekers,  or 
amateurs.  I  or  exam  pie.  ^gun  powder  wa^  firs! 
invented  lor  fireworks  displays.  The  Chinese 
hail  little  iiUcreiSt  in  its  destrticlivc  power. 
Optics  developed  from  the  cnjayment  of  the 
light -sea  tiering  effects  of  irregularly  shaped 
pieces  of  glass.  Last  ot  alK  for  many  ccn- 
lurics.  electricity  w;is  valueless  except  as  a 
phiytliijig.  The  early  ex  peri  men (ers.  in  their 
course  ot"  discovery,  some  tor  pleasure  and 
some  for  constructive  purposes,  stiniibled 
through  a  comedy  of  errors  as  funny  as  any- 
llnng  that  ever  graced  a  hym  actor's  stage. 

As  far  back  as  700  BC  eleclricity  was 
known  by  the  early  f^rccks.  A  scientist  nam- 
ed Thales  of  Miletus  comment cl]  on  the  pe- 
culiar property  of  amber.  Ainbcr  is  a  ulass- 
like.  yell(M\  stuff  which,  so  they  say,  is  pet- 
rified pine-sap.  When  iiriskly  rubhed.  ainher 
woidd  mysteriously  draw  other  substances 
toward  it,  where  they  would  remain  for  a 
while  and  then  tly  away.  As  men  will  ilo 
when  they  can  find  no  other  explanation. 
Thales  credited  the  supernatural.  These  ma- 
terials had  a  soul- they  were  alive.  The 
soul  of  the  aniher  drew  them  as  if  with  ;i 
sucked-in   breath.     They   flew   awav  as  the 


spirit  exhaled!  The  (Ireek  w^ord  for  amber 
was  "hlektron/^  Anyway,  it  was  a  begin- 
ninii. 

Throughout  the  dark  ages  little  happened 
with  this  plaything.  I-xperimenters  were 
either  Jailed  or  burned  as  witches.  But  by 
the  1 7th  century,  hams  were  at  it  again. 
Once  (iilbert  had  listed  the  various  "elec- 
trics," or  materials  showing  electrical  ciiar- 
acteristics.  and  Von  Guericke  had  built  a 
static  generator,  the  clowns  took  it  from 
there.  In  1743,  a  Frenchman  named  Dufay 
suspended  a  small  boy  from  the  ceiling  and 
charged  him  up  with  a  static  machine  in 
order  (o  watch  bits  of  dust  and  splinters, 
etc.,  fly  up  to  him.  Dufay  and  his  partner 
Nollet  delighted  the  French  court  with  this 
trick,  and  by  charging  each  other  up  and 
drawing  sparks  from  each  other's  nose.  It 
wasn't  long  before  kids  were  being  charged 
up  all  over  the  place. 

Another  popular  fad  was  to  loiid  a  pretty 
girl  with  a  nice  hot  static  charge  and  then  let 
her  sweetheart  kiss  her!  In  I74.S,  Professor 
van  Musschenbroek  and  a  pupil  were  con- 
ducting an  experiment  in  Leyden.  flolland. 
They  were  seeking  a  way  to  store  electricity, 
which  by  that  time  was  thought  to  be  a  fluid 
(origin  of  the  expression,  "juice").  The 
good  professor  had  his  student  hold  a  jar  of 
water  in  one  hand  while  an  electrical  charge 
was  led  into  (he  water  through  a  inetaf  con- 
ductor. After  a  while,  the  student  touchetl 
Ihe  conductor  with  his  free  hand  and  nearly 
got  knocked  on  his  can.  Me  didn't  know 
that  he  had  formed  ir capacitor  with  the  wat- 
er as  one  plate,  his  hanil  as  the  other  plate, 
and  the  jar  as  the  dielectric.  Fie  holds  rather 
doubtful  honor  of  being  the  first  person  to 
be  socked  by  a  loaded  capacitor.  Van  .Mus- 
schenbroek offered  the. theory  thai  his  "Ley- 
den Jar"  condensed  Ihe  electric  fluid,  hence 
the  use  of  the  word  "condenser." 

Van  Musschenbroek  called  his  experiment 
terrible  and  frightening,  and  advised  his 
friends  not  to  try  it.  so  they  tried  it.  Tliip 
jar  was  soon  improved  hy  using  foil  conduc- 
tors inside  and   out,  and  shocks  were  "the 
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thing/'  I>Li lay's  partner,  \oltet  was  quick  to 
pick  up  the  itteu.  People  swiirmcd  inio  Puris 
ti}  experience  his  shocks.  Il  was  a  real  Tun 
idea.  Nolle t  made  a  whole  company  of  the 
kiniis  jzuards  jiinip  siinuUaneousIy.  He 
visiied  a  monasier>^  and  zapped  a  line  of 
monks  ihree  kilometers  long*  The  idea  soon 
came  oui  thai  no  matter  how  long  the  line 
of  people  w^as,  they  still  jumped  all  at  the 
same  time.  This  electric  stuff  traveled  awful 
fast , 

So,  Lcyden  jars  were  the  "in  thing/' 
They  were  built  into  canes  as  a  handy  wea- 
pon^ or  practical  joke,  whichever  was  pre- 
ferred. It  was  noticed  that  the  shocks  could 
kill  small  animals,  or  start  fires  in  ether  and 
alcohol.  It  was  sensational.  A  hundred 
years  later  the  Leyden  jar  was  still  the  object 
of  much  speculation.  In  20,000  Leagues 
Under  the  Sea,  Jules  Verne  had  captain 
Nemo  killing  sharks  with  miniature  Leyden 
jars.  (Under  water >  no  less!) 

Vm  getting  a  bit  ahead  of  myself.  It  had 
been  noticed  that  small  animals,  killed  by  a 
Leyden  jar,  would,  upon  dissection,  show 
the  same  symptoms  as  if  they  had  died 
during  a  lightning  storm.  Could  there  have 
been  a  connection?  Then  came  Ben  Frank- 
lin. 

It's  generally  agreed  that  Franklin  took  a 
tremendous  chance  of  being  knocked  tail 
over  teakettle  when  he  performed  his  fam- 
ous kite  experiment.  Of  course,  Ben  didn't 
know  that.  Mow  often  ignorance  of  danger 
can  look  like  courage.  Giving  credit  where 
it's  due  however,  Franklin  did  not  fly  his 
kite  with  a  wire  for  a  string,  as  some  people 
think.  In  the  first  place,  there  wasn't  any 
wire  around  in  his  time  strong  and  light 
enough  to  do  the  job.  A  wire  thick  enough 
not  to  snap  would  have  been  so  heavy  the 
kite  would  never  have  gotten  off  the  ground. 
He  used  a  piece  of  wet  hemp  string  as  his 
conductor,  while  he  held  it  by  means  of  an 
insulating  silk  cord.  He  still  took  a  heck  of  a 
chance. 

While  we're  on  the  subject  of  Franklin,  1 
might  mention  in  passing  that  he  gets  credit 
for  naming  positive  and  negative  polarity, 
and  defining  them  just  the  opposite  as  they 
actually  arc.  (Positive  should  imply  an  ex- 
cess not  a  shortage.)  His  odds  there  were 
50:50,  hut  he  just  didn't  luck  out.  1  guess 
he  used  up  all  his  luck  with  the  kite  where 

he  needed  iL 

Out  of  this  came  the  lightning  rod.  I  have 
a  picture  before  mc  that  i  wish  was  not 
copyrighted,    so    the   editor  could   only   re* 
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produce  it.  It  shows  a  man  holding  an  um- 
brella with  a  lightning  rod  on  top,  and  a 
long  wire  tradhng  off  along  the  ground,  Fd 
like  td^see  the  next  scene- 

In  St-  Petersburg,  a  Professor  RichmaniL 
connected  a  lightning  rod  to  a  metal  sphere 
in  his  lab,  ungrounded-  He  got  too  close 
during  a  storm  and  was  instantly  killed, 
science's  first  electrical  fatality- 

When  Galvani's  wife  had  the  tar  scared 
out  of  her  by  a  pair  of  frog  legs  that  jumped 
without  having  the  rest  of  the  frog  attached, 
(around  1786)  there  began  a  great  deal  of 
speculation  that  electricity  might  be  the  se- 
cret of  life  itself.  Scientists  began  to  toy 
with  the  idea  of  electrical  cures  for  crippling 
diseases.  Many  an  unfortunate  cripple  was 
wired  up  to  various  wierd  and  wonderful 
machines,  and  watched  hopefully  as  limbs 
hitherto  immobile  kicked  convulsively.  In 
1818,  a  condemned  murderer  sold  his  body 
to  some  English  scientists  who  sent  power- 
ful surges  of  current  through  it.  This  was 
perhaps  the  most  gruesome  experiment  in 
the  history  of  man.  The  corpse  jumped, 
wiggled ^  gasped,  moaned,  squirmed,  and 
even  pointed  a  finger-  Life,  however,  never 
returned*  In  1886,  New  York  State  decided 
to  try  out  the  first  electric  chair.  They 
fouled  the  job  very  thoroughly,  and  the  vic- 
tim was  ghouUshly  cooked.  Ever  since,  the 
chair  has  been  called  the  **hot  seat/* 

Morse's  invention  of  the  telegraph  in 
1844  did  not  begin,  as  many  think,  with  the 
words,  "What  hath  God  wrought?"  That 
message  was  the  first  official  message,  and 
Morse  had  promised  in  advance  to  a  lady 
friend  that  he  would  use  it.  Actually,  the 
news  of  Henry  Qay*s  nomination  for  pres- 
ident had  been  reported  from  Baltimore  to 
Washington  several  days  earlier- 
Bell  had  his  share  of  sport  with  his  tele^ 
Dhone.       It    has   been  said   that   when  he 
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demonstrated  it  from  Boston  to  Salem,  his 
audience  at  the  Salem  end  were  treated  to 
hearing  BeU's  landlady  bawl  him  out  for  be- 
ing late  with  the  rent.  The  emperor  of  Bra- 
zil, upon  hearing  a  telephone  for  the  first 
time  jumped  back  and  cried,  *'My  God  it 
talks!" 

Edison  made  many  an  invention  for  his 
own  convenience.  He  had  made  a  profound 
impression  when,  as  a  rookie  telegrapher,  he 
was  "initiated'*  by  the  old  timers.  For  two 
hours  the  fastest  boy  on  the  line  whooped  it 
up,  and  Edison  copied  sohd.  Finally  he 
opened  his  key  and  signalled,  "Send  with 
other  foot."  In  spite  of  first  impressions  he 
did  finally  get  himself  canned.  He  was  on 
the  night  shift,  and  required  to  send  out  a 
recognition  signal  (to  prove  he  was  awake) 
every  hour-  He  doctored  up  a  clock  and 
connected  it  to  the  line,  and  his  signal  went 
out  automatically.  The  boss  got  suspicious, 
however,  when  he  failed  to  get  an  answer 
just  after  the  hourly  check.  He  went  out  to 
the  station  and  caught  Tom  sleeping  like  a 
baby  as  his  machine  faithfully  ticked  out  its 
hourly  check.  To  frost  the  cake,  Edison 
when  he  was  awake,  carried  on  his  own  in- 
dependent  research  in  the  station.  One  night 
he  tried  to  get  a  little  battery  acid  out  of  a 
large  carbouy  in  the  back  room.  The  car* 
bouy  spilled  over  and  the  acid  seeped 
througli  the  floor  where  it  made  short  work 
of  the  rug  downstairs. 

I  could  go  on  and  on,  but  eventually  it 
would  get  boring.  In  closjng,  let  me  just  re- 
late one  more  tale.  The  late  Ernie  Kovacs 
was  famous  for  technical  sculduggery  on  his 
TV  shows.  Nothing  he  did  there  could  quite 
match  his  joke  on  a  certain  hospital  staff 
when  they  examined  his  chest  xray  plate  and 
saw  the  words,  "out  to  lunch"  in  big  black 
letters.  Ernie  had  cut  the  letters  out  of 
aluminum  foil  and  pasted  them  on  his  belly. 
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Super  Simple  B-F-0 


Tunes  SLOW  and  Stable  Too, 


Have  you  ever  wanted  a  small  bfo  to  re- 
ceive CW  or  SSB  on  one  of  the  many  multi- 
band  transistor  portables  which  are  available 
on  the  market  today? 

Many  articles  are  available  whiCh  state 
"'Simply  modify  an  old  //transformer  as  fol- 
lows, etc.,  etc/'  Attempts  to  remove  the 
built-in  capacitor  or  simply  cut  the  unused 
and  unnecessary  winding  from  a  miniature 
transformer  is  enough  to  drive  a  good  man  to 
drink.  By  the  way^  that  drink  doesn't  help 
a  large  unsteady  hand  cut  that  elusive  #42 
wire  from  a  small  transformer  with  any  less 
effort-  Should  you  be  fortunate  enough  to 
remove  the  lead  without  damage  to  the  re- 
mainder of  the  transformer  you  usually  find 
the  tuning  rate  to  be  too  fast  to  be  practical 
if  not  just  impossible. 
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Actual  Size  P,C,  Board 

The  circuit  described  herein  utilizes  an  in- 
expensive (39^)  Vari-loopstick,  There  are 
four  additional  Components  and  any  pnp 
transistor  gives  sufficient  signal  that  no  direct 
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coupling  to  the  receiver  is  needed.  Most  re- 
placement loopsticks  aresupplied  with  a  small 
chrome  knob  and  in  this  circuit  two  revolu- 
tions are  needed  to  go  through  zero  beat  at 
455  kHz.  Therefore^  adjustment  of  SSB  or 
CW  signals  by  changing  the  oscillator  frequen- 
cy is  not  at  all  critical  in  the  event  the  tuning 
rate  of  your  receiver  is  too  fast. 

Wiling  is  not  at  all  critical;  however,  short 
rigid  leads  are  desirable  and  should  you  elect 
to  use  the  circuit  board  or  a  metal  mounting 
plate  the  effects  of  hand  capacitance  when 
tuning  will  be  eliminated.  As  a  final  pre- 
caution against  instability  due  to  the  con- 
struction of  the  loopstickj  I  suggest  coating 
the  coil  with  paint  or  epoxy  glue  for  rigidity. 
The  PC  board  may  be  mounted  to  the  bottom 
of  the  loopstick  and  the  coil  then  inserted 
through  a  hole  in  the  receiver  case.  Outboard 
operation  is  also  possible  by  merely  placing 
the   bfo   close   to   the  receiver  being  used. 
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Notch   Filter 


John  X  Schultz,  W2EEY/1 

40  Rossie  St, 

MystiCr  Connecticut  06355 


A  bridged-T  audio  notch  filter  combined 
with  an  IC  amplifier  produces  a  highly 
versatile,  wide-range  audio  rejection  filter 
with  both  variable  frequency  and  variable 
'*Q"  controls. 

Audio  filters  are  certainly  nothing  new. 
They  have  long  been  used  to  improve  the 
selectivity  of  a  receiver  or  transceiver  when 
it  was  not  desired  to  "dig"  into  the  if 
circuitry  and  improve  the  selectivity  at  the  rf 
level.  The  disadvantage  of  such  a  method  of 
selectivity  improvement  is  that  the  selec- 
tivity takes  place  late  in  the  receiver  pro- 
cessing chain.  Therefore,  when  one  is  lis- 
tening to  a  weak  station,  a  strong  station 
near  in  frequency  can  control  the  avc  or 
overload  the  receiver  stages. 

Nonetheless,  audio  selectivity  is  easy  to 
apply  and  can  take  the  form  of  either  an 
audio  frequency  peaking  or  notching  type 
function.  Audio  peaking  can  easily  be  pro- 
vided by  a  number  of  fixed  frequency  filter 
designs  and  numerous  inexpensive  units  are 
available  from  surplus  outlets.  The  disadvan- 
tage of  the  peaking  approach  is  that  most 
filters  which  are  of  any  real  use  produce  a 
"ringing"  effect.  The  sound  is  unnatural  and 
definitely  very  tiring  if  the  filter  is  con- 
stantly left  in  ^:he  circuit  without  any  pro- 
vision  for  disabling  it-  Stations  can  also  be 
lost  when  scanning  a  band  unless  tuning  is 
done  very  slowly  when  using  the  filter  on 
CW, 

The  notching  type  filter,  on  the  other 
hand,  is  usable  on  both  CW  and  phone.  It 
does  not  cause  any  ringing  effect  and  does 
not  mask  any  signals  when  quickly  scanning 
a  band.  A  single  notch  filter  can  only 
eliminate  the  one  frequency  to  which  it  is 
set,  but  when  a  receiver  already  has  a  good 
phone  filter  —  such  as  the  multiple  crystal  or 
mechanical  types  found  in  SSB  trans- 
ceivers —  one  notch  frequency  possibility 
seems  to  suffice  in  most  qrm  situations. 
Audio    notch    filters    built    around    passive 


components  only  are  fairly  old,  but  their  use 
has  disappointed  many  operators  because  to 
achieve  reasonable  narrowness  and  high  at- 
tenuation at  the  notch  frequency,  expensive 
capacitors  were  necessary  and  the  filter 
could  only  be  used  in  very  high  impedance 
circuits-  The  use  of  an  integrated  circuit 
amphfier  with  a  notch  filter  in  a  feedback 
arrangement,  however,  produces  a  notch 
filter  of  very  high  Q  using  inexpensive 
components.  It  is  neither  critical  as  to  circuit 
impedance  nor  does  it  introduce  any  overall 
circuit  insertion  loss, 

Basic  Circuit 

The  circuit  of  the  IC  notch  filter  is  shown 
in  Fig,  1 ,  The  actual  notch  filter  consists  of 
the  bridged-T  network  —  the  ganged  50  K 
potentiometer  and  the  two  .05  mf  capac- 
itors. The  circuit  presents  a  very  high  attenu- 
ation at  one  frequency  which  is  related  to 
the  time  constants  of  the  circuit.  The  fre- 
quency of  maximum  attenuation  can  be 
changed  by  either  changing  the  value  of  the 
resistive  or  capacitive  legs.  As  was  men- 
tioned, however,  unless  special  precautions 
are  taken,  the  bridged-T  network  alone  will 
tend  to  produce  a  very  broad  rejection  notch 
which  is  particularly  unsuited  to  CW  work. 
The  integrated  circuit,  however,  corrects  this 
situation  in  the  following  manner:  the  input 
signal  passes  through  the  bridged-T  network 
to  one  input  of  a  differential  operational 
amplifier  (a  Motorola  MCI  533  in  this  case). 
Feedback  through  R4  is  coupled  from  the 
amplifier  output  back  to  the  signal  input 
point.  The  other  amplifier  input  (-)  then 
receives  a  combination  of  the  original  input 
and  feedback  signals.  Since  the  nature  of  a 
differential  amplifier  is  such  that  when  the 
(+)  and  (-)  inputs  receive  equal  level  signals, 
the  output  is  zero,  R2  and  R3  are  chosen 
such  that  this  condition  exists  and  infinite 
attenuation  takes  place  at  the  notch 
frequency. 
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There  may  be  situations  where  a  some- 
what broader  rejection  notch  is  desired  with 
correspondingly  less  maximum  attenuation 
at  the  notch  frequency.  This  adjustment  is 
provided  by  making  Rl  variable,  as  shown  in 
Fig-  1.  As  the  wiper  arm  on  Rl  moves  from 
right  to  left,  the  feedback  voltage  around  the 
operational  amplifier  decreases  and  the  ef- 
fective Q  of  the  bridge d-T  network  is  re- 
duced. Thus,  if  desired,  Rl  can  be  made 
variable  and  functions  as  a  "Q"  control. 
Otherwise,  R 1  can  be  a  fixed  value  resistor 
and  R2  is  connected  to  the  junction  of  Rl 
and  R4  to  produce  a  single  frequency,  deep 
notch  audio  filter.  In  this  case,  the  only 
variable  control  would  be  the  dual  5 OK  ohm 
potentiometers  which  vary  the  time  constant 
of  the  bridged-T  network  and  hence  the 
notch  frequency.  The  dual  potentiometer  is 
capable  of  varying  the  notch  frequency  over 
about  a  10:1  frequency  range  —  300  to 
3,000  cycles  approximately.  This  range 
should  certainly  suffice  for  most  apphca- 
tions  but,  if  desired,  the  range  can  be 
changed  by  using  different  (but  equal)  values 
of  capacitance  for  CI  and  C2. 

The  differential  operational  amplifier 
used  may  seem  an  unusual  component  to 
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Fig.  1-        Schematic  diagram  of  the  variable 

frequency  and  varfable  bridge-T  notch  filter. 
Various  other  IC  units  may  be  used  besides 
the  unit  shown. 

many  readers.  Although  the  basics  of  inte- 
grated circuits  cannot  be  explored  in  this 
article,  it  should  be  realized  that  the  inte- 
grated circuit  used  is  only  a  multi-stage 
transistor  amplifier  packaged  into  a  housing 
the  size  of  the  usual  single  transistor.  The 
main  feature  that  separates  the  differential 
amplifier  from  a  conventional  amplifier  is  its 
input  circuitry.  The  ^^differential"  input  has 
a  non-inverting  (+)  and  inverting  (-)  input,  A 
positive-going  voltage  applied  to  the  non- 
inverting  input  produces  a  positive-going 
output  voltage.  The  same  voltage  applied  to 
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the  inverting  output  produces  a  negative- 
going  output.  Thus,  the  same  value  and 
polarity  voltage  applied  to  both  inputs  will 
produce  no  out  put- 

Fig.  1  shows  the  use  of  a  Motorola 
MCi533  operational  amplifier,  but  almost 
any  similar  unit  will  suffice.  A  number  of 
inexpensive  ''surplus"  IC  operational  ampli- 
fiers are  available  from  such  suppliers  as  Foly 
Paks,  Lynnfield,  Massachusetts  01940.  Other 
units  may  differ  in  their  voltage  require- 
ments and  roll-off  compensation  needs  (the 
RC  network  between  pins  9  and  10  on  the 
MCI 533),  but  this  information  is  usually 
supplied  with  the  unit*  It  should  be  noted 
that  a  simple  integrated  circuit  audio  ampli- 
fier cannot  be  used;  such  units  do  not  have 
differential  input  circuits. 

Construction 

There  are  very  few  precautions  to  be 
observed  in  constructing  the  unit  because  of 
the  nature  of  its  operation.  One  possible 
method  of  construction  which  the  author 
explored  is  shown  in  Fig.  2.  All  of  the  circuit 
components  are  mounted  on  a  piece  of 
vectorboard  which  in  turn  is  mounted  on  the 
rear  potentiometer  of  the  dual  5 OK  ohm 
potentiometer.  A  piece  of  foam  plastic 
material  is  glued  between  the  underside  of 
the  vectorboard  and  the  rear  potentiometer 
to  achieve  the  mounting. 

The  parts  layout  shown  for  the  vector- 
board  in  Fig.  2  need  not  be  followed 
exactly,  although  it  was  the  simplest  wliich 
the  author  could  devise.  If  an  integrated 
circuit  packaged  in  a  dual-inline  container  is 
used  (rectangular  with  5-7  connections  on 
each  long  side),  the  IC  can  be  mounted  on 
the  left  side  of  thf^  vectorboard  and  R5  and 
C3  both  placed  under  CL  No  ""Q"  control  is 
provided  for  in  the  parts  layout  shown,  and 
Rl  is  a  fixed  value  resistor,  Rl  need  only  be 
made  variable,  as  shown  in  Fig*  1,  if  this 
feature  is  desired.  The  values  of  R2  and  R3 
can  only  be  properly  chosen  by  first  using  a 
lOK  ohm  potentiometer  in  their  place  (with 
the  wiper  arm  going  to  terminal  2  on  the  IC) 
due  to  component  value  variation.  The 
procedure  is  fairly  simple.  The  wiper  arm  on 
Rl  (if  a  variable  unit  is  used)  is  first  set 
towards  the  junction  of  Rl  and  R4,  Then, 
Lining  an  input  signal  containing  a  frequency 
wliich  the  notch  filter  can  reject,  the  dual 
5 OK  ohm  potentiometer  is  adjusted  for 
maximum  rejection.  Leaving  this  control  set, 
the  temporary  potentiometer  used  in  place 
of  R2  and  R3  is  adjusted  for  complete  signal 


rejection-  At  this  point,  the  arms  of  the  1  OK 
ohm  potentiometer  are  measured  and  re- 
placed by  equivalent  value  fixed  resistors. 

The  resistors  used  in  the  notch  filter  can 
either  be  %  of  V^  watt  sizes.  The  capacitors 
need  be  rated  no  higher  than  the  maximum 
value  of  the  supply  voltage  used  for  a 
particular  IC.  The  capacitors  used  in  the 
bridged-T  network  should  be  of  good  quality 
to  achieve  the  sharpest  notch  selectivity. 
Disc  ceramic  types  are  acceptable,  although, 
if  possible,  low- loss  types  such  as  the 
Aerovox  P123ZN  series  are  preferred.  The 
current  demand  from  the  power  supply  is  in 
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Fig.  2.  No  particylfir  circuit  layout  is 
necessary  but  the  components  can  so  com- 
pactly be  grouped  on  vectorboard  that  the 
entire  circuit  mounts  on  the  back  of  the 
frequency  control  potentiometer. 

the  order  of  a  few  milliamperes,  but  the 
operating  voltages  should  be  obtained  from, a 
well-fiJtered  source  to  avoid  any  possible 
hum  problems. 

The  dual  50K  ohm  potentiometer  used  in 
the  bridged-T  circuit  is  a  standard  linear 
taper  type.  Although  one  can  purchase  such 
potentiometers  from  various  supply  houses, 
particular  attention  should  be  paid  to  being 
*'cost'Conscious"  about  this  item.  The 
author  has  found  such  potentiometers  avail- 
able for  as  low  as  35^  as  compared  to  prices 
of  $3  for  similar  units  at  regular  catalog 
prices. 

Mounting  and  Operation 

The  mounting  or  placement  of  the  notch 
filter  in  a  receiver  or  transceiver  is  falriy 
flexible.  The  unit  can  be  inserted  between 
almost  any  two  audio  stages.  DC  blocking 
capacitors  must,  of  course,  be  used  to 
prevent  other  than  audio  frequencies  passing 
through  the  filter  Alternatively,  the  unit  can 
be  used  completely  external  to  a  receiver  or 
transceiver.  The  audio  output  from  the 
receiver  or  transceiver  can  be  taken  from  a 
headphone  jack  or  from  the  loudspeaker 
terminals  through  a  transformer  (4-10  ohius 
to    IK    ohm    or    more).    The   gain    of  the 
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operational  amplifier,  in  the  latter  installa- 
tion, is  more  than  sufficient  to  drive  any  pair 
of  medium  to  high-impedance  headphones. 
Operation  of  the  notch  filter  is  extremely 
simple.  When  not  in  use,  the  filter  is  adjusted 
for  maximum  low-frequency  attenuation.  As 
qrm  develops,  the  filter  is  used  (in  con- 
junction with  tuning  of  the  receiver 
bandpass)  to  eliminate  the  most  severe  inter- 
fering beat  (on  SSB  or  CW).  The  result  is  an 
almost  complete  attenuation  of  the  inter- 
fering signal  while  still  retaining  the  full 
fideUty  of  the  desired  signal.  The  difference 
between  this  method  of  qrm  elimination  and 
that  which  depends  upon  a  severe  reduction 
in  bandpass  to  accomodate  only  the  desired 
signal  is  quite  startling  in  terms  of  fidelity 
and  ease  of  tuning. 

Summary 

Many  thanks  are  due  to  Herman  Gelback, 
W7JPU,  of  the  Boeing  Company,  who  com- 
pletely developed  the  original  circuitry  of 
the  IC  notch  filter  and  who  allowed  the 
author  to  present  this  description  of  its 
operation.  Herman  has  also  suggested  that 
besides  the  MCI 533  IC^  another  suitable 
off-the-shelf  IC  would  be  the  General  Elec- 
tric PA-230,  which  sells  for  just  over  $3. 

,  .  .  W2EEY/1 

PC  Board  Improvement 

Before  starting  to  wire  your  next  pritited 
circuit  board,  kit^,  or  homebrew,  take  time  to 
save  yourself  trouble  later.  Drill  out  all 
holes  where  wires  connect  to  the  proper  size 
and  install  Vector  terminals.  This  eliminates 
future  problems  involved  in  trying  to  recon- 
nect wires  to  holes  which  are  out  of  sight  be- 
neath a  pool  of  solder.  The  possibility  of 
lifting  the  foil  during  repairs  is  also  mini- 
mized. 

Another  place  where  this  technique  bears 
fruit  is  in  a  situation  where  a  component 
must  be  removed  in  order  to  make  circuit 
adjustments.  Some  transceiver  front  ends 
are  a  prime  example-  In  order  to  neutralize 
the  RF  stage  it  is  necessary  to  remove  plate 
voltage.  This  is  done  by  removing  a  resistor 
from  the  pc  board  at  a  point  which  is  at 
best  impossible  to  reach.  Reinstallation  is 
even  worse,  calling  for  at  least  three  hands, 
long  nose  pliers,  and  a  truck  driver  vocabu- 
lary. After  the  Vector  terminals  are  installed 
on  the  bottom  of  the  board,  removal  and  in- 
stallation is  a  distinct  pleasure*  SB-llOA 
owners  please  note. 

William  P.  Turner,  WA0ABI 
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Converting  the 

AN/VRC-19    Transceiver 


S.  T,  Kelly,  W6JTT 
12811  Owen  Street 
Garden  Groves  California  92641 


Recently  there  has  appeared  on  the  sur- 
plus market  J  and  through  MARS  channels 
large  quantities  of  a  unique  vhf  FM  trans- 
ceiver called  the  AN/VRC-19.  The  three  ver- 
sions of  this  set  all  cover  the  same  frequency 
range  U  5 2- 174  mhz),  but  they  differ  in  their 
input  power  requirements.  The  most  com- 
monly encountered  version  is  the  AN/VRC- 
19  X  which  is  the  12  volt  modeL  The  set 
consists  of  a  single  case  containing  a  transmit- 
ter (T-278/U),  receiver  (R-394)  and  a  dyna- 
mo ter  power  supply,  it  was  originally  de- 
signed for  use  in  military  police  vehicles  and 
other  non  tactical  applications*  It  is  of  1950 
vintage  liaving  numerous  sub  miniature  tubes. 
Typically,  the  sets  are  found  without  the  con- 
trol head  or  manual. 

Basically,  the  set  is  a  wide  band  (15  khz 
deviation)  single  channel  crystal  controlled 
transceiver  with  a  30  watt  output.  The  trans- 
mitter has  provision  for  operation  on  tw^o 
channels  providing  that  they  d6n*t  differ  by 
more  than  500  khz.  However,  this  feature 
was  seldom  used  and  most  of  the  transmit- 
ters will  be  found  with  the  channel  2  1AD4 
oscillator  tube  missing.  Also,  don't  worry  if 
you  see  a  hole  for  a  missing  module  in  the 
receiver.  This  is  for  the  re-transmission  relay 
which  is  normally  not  supplied. 

Getting  the  set  on  the  air  consists  of  solv- 
ing two  problems-  wiring  in  the  controls,  and 
obtaining  power.  This  article  will  assume 
tiiat  you  will  use  the.  set  mobile  from  a  12 
volt  battery. 

The  fastest  way  to  get  on  the  air  is  to  get 
a  C-847/11  control  head  and  apply  12  vdc  (at 
24  amps  on  transmit)  to  terminals  1  and  2 
of  J-80(>,  The  control  head  has  two  terminal 
boards  inside.  TB-1501  and  10-1502.  The 
terminals  on   these   boards  are  numbered    I 


The   AN/VRC-19    with    the  front   cover  re- 
moved.   The  receiver  is  the  unit  on  the  left. 

through  20.  Connect  these  to  terminals  1 
through  20  of  TB-804  and  TB~805  in  the 
case  (see  Fig.  1),  The  C-847  head  is  rare,  so 
the  circuit  shown  in  Fig,  2  was  built  to  re- 
place it.  The  controls  including  a  3"  speaker 
were  mounted  on  a  5^^  EIA  panel. 

After  assembling  and  wiring  the  control 
panel,  you  will  have  to  obtain  the  proper 
crystals.  These  should  be  CR-27's  for  the 
transmitter,  calibrated  for  a  32  pf  circuit. 
The  receiver  uses  CR-32  third  overtone  crys- 
tals. The  transmitter  crystal  frequency  is  ob- 
tained by  dividing  the  desired  output  frequen- 
cy by  32.  The  receiver  crystal  frequency  is 
calculated  by: 

Crystal  freq.=desired  frequency(mhz)-7.8/6. 
The  receiver  crystal  oven  assembly  is  located 
in  the  local  oscillator  module. 

Receiver  alignment 

After  installing  the  receiver  crystal  in  the 
oven,  turn  the  power  on  and  allow  the  recei- 
ver to  warm  up  for  15  minutes*  Connect 
vtvm  between  the  LO  and  GND  test  points. 
Adjust  the  four  slugs  on  the  local  oscillator 
module  (Z-31,  Z*32,  Z-33,  and  Z-34)  for 
maximum  negative  voltage. 

Next,  move  the  vtvm  probe  to  the  2nd  // 
test  point.  Connect  a  signal  generator  to  the 
antenna  connector  and  tune  it  to  the  desired 
operating  frequency.  Adjust  the  five  slugs 
on  the  r/  amplifier  module  for  maximum  ne- 
gative reading  on  the  vtvm  while  keeping  the 
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TB-801 

Fig.  1.    Control  Schematic  For  AN/VRC-19 
Transceiver. 

signal  generator  output  as  low  as  possible, 
Precise  adjustment  of  the  receiver  frequen- 
cy can  be  obtained,  after  the  above  alignment, 
by  connecting  the  vtvm  between  DISC  and 
GND  test  points  and  adjusting  Z-31  (top 
slug  in  the  local  oscillator  module)  for  zero 
reading  on  the  vtvm  when  receiving  the  desir- 
ed frequency. 

Transmitter  tune  up 

First  get  your  hands  on  cable  assembly 
CX-2371,  or  build  a  jumper  cable  30''  long 
so  that  you  can  work  on  the  transmitter  oat 
of  the  case.  Without  this  it  is  impossible  to 
align  the  transmitter. 

Remove  the  dust  covers  from  the  transmit- 
ter and  turn  the  set  on,  allowing  it  to  warm 
up  for  at  least  15  minutes.  Set  the  channel 
selector  switch  to  channel  1.  Turn  the  coup- 
ling control  to  minimum  and  place  the  Tune/ 
Operate  switch  in  the  tune  position,  Set  cap- 
acitors C-403  and  C-404  to  their  mid  point 
positions.  The  test/off  switch  is  used  to  con- 
trol the  transmitter  during  the  alignment  pro- 
cedure- Do  not  operate  the  transmitter  for 
more  than  a  few  minutes  at  a  time  or  the  dy- 
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n  a  mot  or  will  overheat. 

Place  the  vtvm  probe  in  J-401  and  adjust 
Z-401  for  maximum  deflection.  Then  back 
it  off  until  it  is  reduced  to  2/3  of  its  maxi- 
mum  value.  The  reading  should  be  approxim- 
ately -  3.5  volts*  Next,  place  the  probe  in 
J-402,  403  and  404,  adjusting  Z-402,  Z-403 
and  Z-404  sequencially  for  maximum  deflec- 
tion.  Place  the  probe  in  J-405.  Set  Z-405 
to  approximately  the  same  physical  setting 

■ 

as  Z-404.  Adjust  C-429  for  a  maximum  read- 
ing, then  peak  using  Z-405.  Repeat  as  these 
controls  interact.  Replace  the  dust  covers 
and  reinstall  the  transmitter  in  the  cabinet. 

Place  the  vtvm  probe  in  the  driver  grid 
jack  and  adjust  the  final  grid  tuning  capaci- 
tors C-437  and  C-439,  and  the  driver  plate 
tuning  capacitor  C-436  for  maximum. 

Set  the  tune  operate  switch  to  the  operate 
position.  Place  the  vtvm  across  the  PL  CUR 
jacks  and  connect  the  antenna  or  dummy 
load.  2,5  volU  is  equivalent  to  100  ma.  Dip 
the  final  tank  using  the  plate  tuning  control, 
and  adjust  the  antenna  tuning  capacitor  for 


REAR    VfEW  CASE   C¥- 

936/URC 

TBB02 

T0BO5 

T0           O 

eo6     o 

2 

> 

laeoi 

TB8G4 

TB-eoa 

J-8Qi 

j-ao2 

j-eo3 

S  4  3    2   1 

NOTE    ALL  OTHER  TERMINAL 
BOARDS   ARE  NUMBERED 
FROM    LEFT    TO    RIGHT 


Fig.  2.   Terminal  Board  Locations* 

maximum  plate  current.  Increase  the  anten- 
na  coupling  while  repeating  the  adjustments 
of  the  plate  tuning  and  antenna  tuning  con- 
trols until  the  plate  current  reaches  140  ma. 
Connect  the  vtvm  across  the  BAL  test  points. 
The  reading  should  be  0,  If  there  is  a  deflec- 
tion, adjust  the  final  grid  controls  until  a  zero 
reading  is  obtained. 

Precise  adjustment  of  transmitter  frequen- 
cy can  be  accomplished  usmg  C-403  for  chan- 
nel 1  and  C-404  for  channel  2. 

The  set  is  now  ready  for  operation.  This 
set  has  a  unique  re-transmission  feature  en- 
abling it  to  operate  as  a  repeater.  This  re- 
quires installation  of  relay  assembly  K-271, 
to  be  plugged  into  the  empty  cell  in  the  re- 
ceiver, and  terminals  1  and  10  and  2  and  9  of 


TB-801  to  be  jumpered.  If  you  use  the  set  in 
this  mode  be  sure  the  squelch  is  operating^ 
or  the  transmitter  will  transmit  constantly. 

As  a  matter  of  interest,  the  receiver  can 
be  used  on  60  hz,  without  modification^ 
simply  by  unplugging  the  vibrator  and  fuse 
and  applying  6.3  vac  4  amps  to  terminals  4 
and  5  of  PP-867/U.  The  transformer  is  de- 
signed for  95  hz  operation  and  the  6,3  V 
winding  is  rated  at  only  1  amp,  but  it  is  hus- 
ky enough* 

There  is  a  1 10  V  power  supply  available 
for  this  set.  The  receiver  uses  a  PF-846/U 
and  the  dynamotor  assembly  is  replaced  by  a 
PP-804/U  supply.  If  these  supplies  are  avail- 
able, it  is  simply  a  matter  of  applying  115  V 
60    hz   to   terminals  4   and    5    of  TB-803. 

The  unit  on  hand  was  tuned  to  operate  on 
148.01  mhz  without  any  circuit  changes. 
Judging  by  the  settings  on  the  controls,  it 
should  be  possible  to  cover  the  upper  portion 
of  2  meters  without  padding.  Additional  in- 
formation can  be  found  in  TM-1 1-297,  the 
technical  manual  for  the  set. 

...W6JTT 


Rhyme  with  Reason 

"Thirty  days  hath  September,  April,  June 
and  November,*."  What  would  we  do  with- 
out this  handy  little  rhyme  to  tell  us  the  num- 
ber of  days  in  the  months? 

Why  wouldn't  a  rollicking  rhyme  help  us 
to  memorize  the  many  confusing  terms  and 
definitions  we  meet  in  beginning  radio?  Does 
a  volt  or  amp  light  up  the  lamp?  Watt  keeps 
hot  the  coffee  pot? 

In  assisting  some  75  Novices  over  the  last 
fifteen  years,  I  discovered  these  terms  or 
''tools  of  the  trade"  to  be  the  hardest  thing 
the  student  had  to  learn-and  to  tell  one 
from  the  other!  And  the  student  must  know 
them  well  before  he  can  even  begin  to  discuss 
the  fascinating  topic  of  ham  radio. 

Nobody  would  think  of  starting  to  assem- 
ble a  transmitter  or  vacuum  tube  voltmeter 
without  being  able  to  recognize  a  screw  driv- 
er, pliers  and  soldering  iron— plus  the  ability 
to  use  them. 

Let's  see  what  we  can  do  with  the  subject 
in  rhyme  right  now! 
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An  ampere  is  a  rate  of  flow 
Like  gallons  in  a  minute t 
A  coulomb  is  how  nnuch  the  pail 
Eventually  has  in  it. 

A  volt  J  like  water  pressure 

Expressed  in  PSI  (Pounds  per  square  inch) 

Is  pushing  force  and  is  of  course 

What  sends  the  amperes  by. 

The  ohnif  resistance ^  tries  to  stop 
The  ampere  as  it  flows. 
Remember  how  the  water  slows 
In  long,  long  lengths  of  garden  hose? 

A  kilo  is  a  thousand  of,  (1000) 
Let^s  learn  it  right  away. 
So  when  you  see  the  FCC 
You^t  grin  and  bless  the  day. 

MEG  means  a  million  of,  (1,000,000) 
As  everybody  knows, 
Try  vnriting  down  the  figure  1 
And  follow  with  six  o's. 

A  micro  means  a  millionth  of,  (,000  001) 
Be  sure  you  get  the  point, 
Pico  one  millionth  micro, 
Both  eyes  jump  out  of  joint. 

For  frequency  it*s  cycles,  (per  sec) 
Or  hertz  these  modern  times, 
It  doesn^t  make  much  difference 
For  neither  one  will  rhyme.  (Kilocycle 
now  Kilohertz)  (Megacycle  now  Mega- 
hertz) 

Inductance  comes  by  henrys. 

It's  like  a  stretching  spring,  (Current 

lags  in  coils) 

Delays  the  current  tor  a  while 

But  gives  back  everything.  (No  power  loss) 

Capacitance  is  farad, 

It's  like  that  spring  let  go, 

CAPS  store  up  "juice"  then  turn  it  loose 

To  leap  ahead  and  flow~  (Current  leads 

voltage  wave) 

The  watt  is  rate  of  power  used^ 
Volts  multiplied  by  amps. 
It's  on  appliance  name-plates, 
Like  toasters,  irons  and  lamps. 

The  joule  is  simply  energy, 
One  watt  per  second's  timef 
Hold  on,  have  patience,  this  is  all, 
We'll  quickly  end  this  rhyme- 

KW  meters  multiply 

Volts  push  X  amps  X  hours. 

And  you  must  pay  each  thirty  days 

For  energy  from  power. 

Now  get  to  work  and  memorize 
This  swinging  little  rhyme 
And  you  will  "best"  that  Novice  test 
In  half  the  usual  time! 

D,A.  Hoover,  W9VEY 
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to   i75  MHz.  $19.95  ppd. 

to  300  MHz.  $23.95  ppd. 

to  400  MHz.  $27.95  ppd. 

to  450  MHz.  $31.95  ppd. 

•  Available  from  5  MHi.  fo  450  MHi,  Bandwidth  is 
approximately   3%   of  frequency. 

•  Voltage   gain   30  to  40   DB   depending   on   frequency, 

•  Two  Dual  Gate  MOSFET  ampfifler  stages  with  each 
having  a  tuned  input  and  tuned  output.  Each  Dual 
Gate  MOSFET  h  actually  an  Integrated  cascode  cir- 
cuit thus  giving  you  2  cascode  circuits  eqyivalent 
to  4  trlodss* 

•  Exceptronally  low  noise  (2.5  DB  at  l75MHi.),  great- 
ly reduced  cross  modufation  and  10  times  the  dy- 
namic range  (signal  handfing  capability)  of  the  best 
b(-polar  transistors.  Also  syperior  to  preamps  using 
junction    FETs    and    Single    Gate    MOSFETs. 

•  Internal  connections  for  high  Impedance  AGC  or 
manual    gain    controf    if   needed, 

m  Type  BNC  input  and  output  receptacles  for  minimum 
loss  at   UHF.  Standard   Impedance   is  50-75   ohmi« 

•  Carefully  tuned  af  our  laboratory  with  sweep  genera- 
tor and  oscilloscope  for  the  best  bandpass  character- 
istic, 

•  Full  wave    UHF  diodes   protect  Input  transistor. 

•  Operates  on   4  to   \h  volts   DC,   5  to    IE   Ma. 

New  York  City  and  State  residents  add  local  safes  tax* 
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Jim  Kyle,  KSJKX 


The  Greatest  DX 


All! 


Old-timers  like  to  tell  of  the  ''good  old 
days''  when  they  proved  the  worth  of  those 
useless  short  waves  below  200  meters-  -and  a 
newer  generation  of  pioneers  can  rightfully 
claim  their  honors  for  the  first  low-power 
earth-moon-earth  contacts  on  uhf. 

It's  true,  too,  that  the  first  working  para- 
metric amplifier  was  built  by  a  ham  in  his 
home  shop.  Hven  Hertz  and  Marconi  were 
^'amateurs''  in  the  strictest  sense  of  the  word, 
at  first  anyway,  so  amateur  radio  can  truth- 
fully claim  to  have  pioneered  the  art  of  radio 
communications. 

Unfortunately,  as  the  state  of  the  art  has 
expanded  in  ever-widening  spheres,  the  cost 
of  experimentation  and  the  depth  of  know- 
ledge ret]uired  in  order  t(^  be  aware  of  just 
where  today's  frontiers  may  be  located  has 
made  it  exceedingly  difficult  for  hams,  1968 
nu>deL  to  maintain  the  pioneering  tradition. 

If  this  bothers  you,  cheer  up!  There^s  at 
least  one  major  frontier  still  left  open  to  ham 
exploration,  and  it  won*t  cost  you  the  price 
of  a  new  rig  to  enter  it*  Any  results  you 
come  up  with  may  be  as  far-reaching  in  their 
effects  as  were  those  of  the  earlier  genera- 
tions, and  the  study  may  (if  you  happen  to 
have  that  turn  of  mind)  he  even  more  interest- 
ing than  were  their  efforts. 

Interested?   Read  on. 

This  one  remaining  new  frontier  was  first 
broached  in  the  winter  of  1931-32,  with  pub- 
lication of  an  article  in  the  Proceedings  of  the 
I.KJ:.  titled  ** Atmospherics  at  High  Fre- 
quencies/' VHF  addicts  may  be  interested 
to  know  that  the  original  article  is  followed, 
in  bound  copies  of  the  proceedings,  by  an- 
other pioneering  study  titled  *The  Ionizing 


Effect  of  Meteors  in  Relation  to  Radio  Propa- 
gation"- -but  that's  outside  our  subject  right 
now. 

The  paper  on  atmospherics  reported  upon 
tests  made  on  behalf  of  RCA  at  Holmdelj 
New  Jersey,  by  an  engineer  named  Karl  Jan- 
sky.  RCA*s  communications  network^  like 
all  others  then  and  now,  had  been  plagued 
by  atmospheric  interference,  and  Jansky  had 
been  assigned  to  use  a  sensitive  receiver  and 
directional  antenna  to  attempt  to  locate  the 

sources  of  this  interference. 

He  located  three  types  of  interference  and 

charted   all   three  over  a  period  of  several 

months.  One  of  the  three  types  gave  birth  to 

a  new  branch  of  science. 

In  his  original  report,  on  page  1930  of  the 
1932  volume  of  Proceedings  of  the  I-R.E-, 
Jansky  described  it:  "The  static  of  the  third 
group  is  also  very  weak-  It  is,  however,  very 
steady,  causing  a  hiss  in  the  phones  that  can 
hardly  be  distinguished  from  the  hiss  caused 
by  set  noise.  It  is  readily  distinguished  from 
ordinary  static  and  probably  does  not  origin- 
ate in  thunderstorm  areas." 

Jansky 's  report  went  on  to  describe  the 
arrival  direction  of  the  signal  and  its  chang- 
ing relation  to  the  sun's  position  in  the  sky. 
As  the  sun's  rays  became  more  and  more  per- 
pendicular at  the  receiving  station,  the  signal 
source  appeared  to  move  more  and  more  to- 
ward the  west< 

*it  would  appear/'  wrote  Jansky,  **that 
the  change  in  the  latitude  of  the  sun  is  con- 
nected with  the  changing  position  of  the 
curves.  However,  the  data  as  yet  only  covers 
observations  taken  over  a  few  months  and 
more  observations  are  necessary  before  any 
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with  Patent  Approved'  Classic  Feed  System 

You've  been  hearing  about  the  Classic  Feed  System  and 
its  phenomenal  success  in  three-element  configur- 
ations.   Now— in  response  to  repeated  requests— this 
revolutionary  new  matching  system.  Balanced  Capacitive 
Matching,  has  been  incorporated  into  the  original  six- 
element  configuration  of  DX-proven  TA-36  to  create  the 
new  Classic  36.  This  tri-band  beam,  rated  for  maximum 
legal  power  onIO,  15,  and  20 meters,  features  the  Classic 
coax- fed  balanced  element  for  more  efficient  beam  per- 
formance. Increased  bandwidth,  and  maximum  gain. 

As  the  latest  addition  to  the  world-famous  Mosley  Trap- 
Master  line  of  amateur  antennas,  the  Classic  36  offers: 

fre guently-imitatedf   never-improved-upon  Mosley  Trap^ 

Master   Traps;  automatic  bandswitching  by  means  of 

exclusively  designed^  high-impedance  parallel  resonant 

Trap  Circuits;  weatker-tested  Trap-Master  construction. 

Satisfied  TA-36  owners  can  convert  their  beams  to  the 
Classic  36  with  the  new  TA36/CL36  Conversion  Kit. 

The  Mosley  name  is  your  guarantee:  Mosley  builds  quality 

antennas  and  stands  behind  them.  Write  factory 
direct  for  complete  specifications  and  performance  data, 

including  VSWR  curves  and  gain  figures. 


Dept,  181 A 


4610  N.  LINDBERGH  BLVD..  BRIOCETON  MO.  63042 


hard  and  fast  deductions  can  be  drawn/' 
In  this  first  report,  Jansky  speculated  that 
the  static  might  come  either  "directly  from 
the  sun,  or,  more  likely,  it  may  come  from 
the  subsolar  point  on  the  earth." 

A  second  report  several  months  later  cor- 
rected this  conclusion.  As  the  spring  of  1932 
advances  J  the  source  of  the  unknown  signal 
failed  to  keep  step  with  the  sun's  position. 
It  became  increasingly  evident  that  the  source 
of  this  signal  was  not  on  earth,  or  even  in  the 
solar  system,  but  somewhere  farther  out. 
Surprisingly  enough,  the  discovery  made 
little  stir  at  the  time  in  scientific  circles,  al- 
though newspapers  and  network  radio  made 
much  of  the  signals  from  outer  space.  When 
Jansky  completed  his  original  assignment,  his 
discovery  was  almost  forgotten. 

With  one  exception.  A  young  ham  in 
Wheaton,  Illinois,  just  out  of  college,  found 
his  imagination  fired  by  Jansky's  discovery. 
At  the  age  of  22,  Grote  Reber,  W9GFZ,  be- 
came the  first  ham  radio  astronomer-and  for 
a  dozen  years,  until  1945,  he  was  the  only 
radio  astronomer  in  the  world ! 

By  the  time  Reber  was  ready  to  start  col- 
lecting his  gear,  several  years  had  passed.  The 
time  was  late  1936.  Considering  the  state  of 
the  radio  art  at  that  time,  his  plans  appear 
almost  impossible— yet  he  designed  and  built 
a  31 -foot  parabolic  reflecting  antenna,  al- 
most entirely  from  wood  except  for  the  gal- 
vanized-iron  reflector  surface  itself, 

"All  the  wooden  pieces^  including  the  lat- 
tice parapet,  were  cut,  drilled,  and  painted  by 
me  personally/'  Reber  wrote  in  an  article 
prepared  for  the  special  Radio  Astronomy 
issue  of  the  l.R.E.  Proceedings  published  in 
January,  1958.  **Part  time  assistance.  .  .was 
secured  on  the  foundations,  metal  parts,  and 
erecting  the  structure,  with  the  exception  of 
the  skin  which  I  personally  put  together 
piece  by  piece." 

Erection  of  the  antenna  took  him  four 
months,  from  June  to  September  of  1937. 
The  antenna  is  still  in  existence;  in  1947 
when  Reber  joined  the  National  Bureau  of 
Standards  it  was  disassembled  and  re-installed 
on  a  turntable  near  Sterling,  Virginia.  Some 
5  years  later  it  was  disassembled,  and  the  parts 
sent  to  Boulder,  Colorado.  Since  then,  it  has 
been  made  available  to  the  National  Radio 


Astronomy  Observatory  for  exhibition  pur- 
poses- 
Anyone  who  hopes  to  be  a  pioneer  by 
ordering  the  latest  equipment  fresh  out  of  a 
catalog  should  read  Reber's  own  account; 
there's  room  here  to  cite  only  the  highlights. 
When  the  two-ton  antenna  was  completed, 
the  work  had  barely  begun.  Some  type  of 
receiver,  also,  was  necessary-  *and  in  the  mid- 
30's,  uhf  had  hardly  been  explored  at  aU, 
All  Reber's  first  attempts  at  reception  were 
on  a  frequency  near  3300  mc. 

The  entire  spring  and  summer  of  1938 
was  spent  working  at  3300  mc  with  a  variety 
of  receivers,  but  no  repea table  results  were 
obtainable.  '  All  this  was  rather  dampening 
to  the  enthusiasm,"  Reber  reported. 

Reluctantly,  he  decided  to  come  lower  in 
frequency.  A  new  receiver  for  910  mc  was 
built,  using  type  953  and  955  acorn  tubes. 
The  cavity  resonator  for  this  receiver  was  a 
steel  drum  which  originally  held  100  pounds 
of  white  lead,  and  the  dimensions  of  this 
drum  determined  the  exact  operating  fre- 
quency. 

The  autumn  of  1938  and  the  following 
winter  were  spent  in  a  duplication  of  the 
earlier  year's  work,  but  at  lower  frequency. 
Again,  W9GFZ  found  no  positive  results.  "In 
a  measure,  it  was  disappointing,"  was  his  re- 
flection 20  years  later.  "However,  since  I  am 
a  rather  stubborn  Dutchman,  this  had  the 
effect  of  whetting  my  appetite  for  more/* 
"It  was  perfectly  clear,"  he  continued, 
"that  a  further  great  increase  in  sensitivity 
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Fig.  1.  Comparison  of  sun's  radio-frequency 
output  across  hf,  vhf,  uhf,  and  ehf  frequency 

spectra.  Most  hf  energy  comes  from  high- 
energy  corona  while  visible  light  and  heat 
come  from  cooler  photosphere.  Radio 
astronomers  tend  to  talk  in  terms  of  wave- 
length rather  than  frequency,  thus  both  are 
shown  here. 


82 


73  MAGAZINE 


was  necessary/  The  only  answer  to  that  was 
to  come  still  lower  in  frequency,  A  frequency 
near  150  inc  was  selected  and  a  state-of-the- 
art  receiver  using  type  954  tubes  and  coaxial 
line  resonators  was  constructed.  It  w^as  com- 
pleted in  the  early  spring  of  1939,  and  on  the 
first  Saturday  when  help  could  be  obtained, 
was  installed  at  the  focal  point  of  the  huge 
dish  in  the  Reber  yard. 

This  time  it  worked.  In  early  April  1939, 
good  reproducible  plots  were  being  secured 
every  night  that  observations  were  made.  At 
this  stage,  the  plots  were  made  manually  re- 
cording signal  strength  once  every  minute-  -a 
practice  which  limited  the  observations  to 
those  hours  which  Reber  could  spare  from 
his  fuUtime  employment  in  the  Chicago 
radio-manufacturing  industry- 

The  only  signals  which  could  be  located 
with  this  setup  were  those  from  tlie  Milky 
Way.  In  addition,  the  signals  were  much 
weaker  than  any  then-existing  theory  pre- 
dicted. Equipment  difficulties  continued. 
since  the  entire  project  was  a  one-ham  opera- 
tion with  no  subsidies  from  any  outside 
source*  Nevertheless,  Reber  published  his 
first  reports  in  the  February,  1940,  issue  of 
I.R,E,  Proceedings  and  the  June,  1940, 
Astrophysical  Journal. 

The  success^  limited  through  it  was,  whet- 
ted Reber's  appetite,  and  he  immediately 
turned  his  efforts  toward  the  making  of  a 
complete  radio  survey  of  the  sky. 

With  this  in  mind,  he  purchased  automatic 
recording  equipment  early  in  1940,  and  con- 
structed an  array  of  test  equipment  with 
which  to  keep  the  receiver  properly  main- 
tained. The  survey,  at  a  frequency  of  150 
mc,  was  begun  in  1941  and  results  were  pub- 
lished in  August,  1942. 

A  world  at  war  had  little  time  for  such 
far-out  pursuits  as  radio  reception  from  space, 
but  Reber  stuck  with  it.  Better  vhf  tubes  be- 
came available  and  a  completely  new  wide- 
band receiver  was  designed  and  installed,  A 
re-survey  was  begun  in  1943  and  published 
in  late  1944. 

"When  it  became  apparent,  toward  the  end 
of  1943,  that  the  situation  was  fairly  well  in 
Ijand  at  160  mc,"  Reber  s  recollections  con- 
tinue, "I  cast  about  to  see  what  could  be 
done  at  higher  frequencies  to  improve  the 


resolution.''  lie  obtained  some  446B  light- 
house   tubes  in   the  ::iummer  of   1945.  and 

.■*■ 

built  a  6-stage  480-mc  receiver.  Observations 
at  the  higher  frequency  began  in  the  summer 
of  1946,  and  this  series  was  the  last  work 
done  from  the  urban  Wheat  on  location.  The 
following  year,  Reber  joined  the  NBS  as  a 
radio  physicist.  This  final  series  accomp- 
lished two  major  points:  it  provided  the  ex- 
pected increase  of  detail  in  the  sky  map,  and 
it  revealed  a  completely  unexpected  pheno- 
monen  in  the  sun's  production  of  radio  sig- 
nals.  Both  were  highly  significant. 

Meanwhile,  in  1942,  J.S.  Hey  in  England 
and  G.C-  Southworth  in  New  Jersey  inde- 
pendently recognized  radio  signals  from  the 
sun  during  the  course  of  radar  experiments. 
Their  reports  were  delayed  for  military  rea- 
sons  and  Reber's  1944  report  was  the  first 
published. 

When  the  war  came  to  an  end,  many 
scientists  in  England,  Australia,  and  Europe 
followed    in    Reber's    pioneering   footsteps. 

Hey  himself,  is  credited  with  three  major  dis- 
coveries, which  is  a  significant  percentage  of 
all  the  major  discoveries  so  far  in  this  field. 
The  list  of  those  in  the  field  is  much  too  long 
for  this  space:  progress  was  paced  by  llcy,  a 
group  in  Sydney,  Australia,  under  J,L.  Faw- 
set,  and  another  group  in  Cambridge,  Hnghmd. 
led  by  M.  Ryle, 

By  this  time,  the  major  emphasis  was  on 
high-resolution  sky  surveys  with  huge  anten- 
nas. John  Kraus,  W8JK,  at  Ohio  State  Uni- 
versity, made  major  contributions  with  a  96- 
element  array  of  helix  antennas  operaling 
near  300  mc,  and  a  double  reflector  array  360 
feet  long  by  70  feet  high.  The  first  half  of 
this  second  array  cost  548,000  to  build.  In- 
stallations of  this  nature,  obviously,  are  out 
of  reach  for  the  individual  ham. 

Other  such  installations  include  several 
"'Mills  Cross"  antennas  in  Australia,  the  260- 
foot  Jodrell  Bank  radiotelescope  in  England, 
and  of  course  the  1000*foot  Arecibo  dish 
scooped  out  of  a  mountain  in  Puerto  Rico 
fwhich  is  occasionally  used  for  ham  work)! 
An  Alternate  Approach 

The  year  1958  was  designated  as  the  Inter- 
national Geophysical  Year,  and  scientists  ail 
over  the  globe  banded  together  to  obtain  and 
exchange  data.     That   year  was  picked  be- 
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cause  it  was  expected  to  be  a  sunspot  maxi- 
mum-  -and  (he  choice  was  fortuitous  indeed, 
because  1958  set  alMinie  record  for  solar 
activity.  Many  operators  made  WAC  on  50 
mc  with  the  aid  of  sunspot-induced  abnormal 
V2  skip  frequencies. 

While  the  major  emphasis  of  radio  astrono- 
nKTsfrom  1^45  onward  has  been  upon  decp- 
spiice  exploration-  -the  latest  significant  dis- 
ctivcry  in  this  direction  is  that  of  the  quasars, 
wliich  [iKiy  be  the  most  distant  objects  ever 
detected-  -solar  physicists  have  continued  to 
sht)w  high  interest  in  the  ([uestions  raised  by 
RclK^r's  discovery  of  ''impulse  noise"  from 
the  sun,  and  some  discrepancies  between 
theory's  predictions  and  the  observations  of 

Hey  and  Southworth. 

As   any    photographer    who    works   with 

c<»lor   film  knows,  the  "color  temperature'' 

of   sunlight    is  about   5900  degrees  Kelvin. 

I  hat  means  that  the  sun  radiates  light  of  the 

siintc  nature  as  would  be  expected  from  a 

llicoretical  "black  body''  heated  to  5900  de- 

jirccs   above   absolute  zero-  -and   that's  the 

tciy|>eraturc  which  had  been  accepted  as  the 

rciulinp  for  the  sun's  surface, 

I  lie  interior  of  the  sun  is  thought  to  be 
nuK'li  hotter,  in  the  tens  of  millions  of  de- 
givcs,  but  the  surface  {as  measured  by  its 
color)    must    he    about     5900    degrees    K. 

Stjuthworth's  observations  of  the  sun's 
radio  signals  agreed  with  this  temperature; 
he  reported  6000  degrees  K  as  the  tempera- 
ture of  his  signal  source. 

But  a  little  later  the  result  was  corrected 
Id  18.000  degrees,  much  hotter,  Spectro- 
sc'ipic  anaUsis  of  light  from  the  sun^s  corona 
indicated  a  temperature  there,  far  above  the 
surface,  of  about  one  nullion  degrees-  -and 
the  radio  signals  failed  to  match  this. 

At  the  time  it  occasioned  little  surprise, 
since  the  high  temperature  of  the  corona  was 
no  I  widely  accept  clL  But  evidence  in  favor 
tvf  the  million-degrees  temperature  continued 
to  accumulate. 

It  was  finally  discovered  that  the  corona 
acts  as  a  sort  of  *  leaky  shield"  for  the  solar 
mass  beneath  it.  Al  liigh  Irequencies,  the 
supcr-liot  corona  puts  out  htlle  radio  energy 
while  the  cooler  **ptuUosphere'^  (the  visible 
poll  ion  I  [ui>duces  all  tlie  energy  which  we 
detect.  As  ttie  frequency  noes  down,  the 
l^ht>tosphere's    output    drops    while   the   co- 


rona's output  cUmbs-and  so  does  the  ap- 
parent temperature.  Fig,  1  is  a  graph  show- 
ing this  effect. 

And  this  effect -the  usefulness  of  low- 
frequency  signals  in  study  of  the  sun-  -is  the 
pioneering  field  still  open  to  today's  hams 
who  want  to  break  new  ground. 

Not  all  the  signals  from  the  sun^  of  course, 
are  at  low  frequencies.  As  shown  in  Fig.  1, 
they  span  the  entire  spectrum  of  electro- 
magnetic radiation-  -including,  of  course, 
infrared  (heat)  and  visible  light! 

Most  of  the  direct-reception  methods  for 
high  frequencies,  however,  require  precise 
antenna  tracking  over  small  areas  of  the  solar 
disc.  This  puts  them  out  of  the  ''reasonable" 
realm  for  individual  ham  effort  because  of 
the  size  of  antenna  farm  required. 

The  one  exceptionally  promising  area  open 
to  the  would-be  ham  pioneer  is  an  indirect 
method  of  detecting  solar  flares  by  means  of 
*'suddenenhanceinent  of  atmospherics"  (SEA) 
and  **sudden  enhancement  of  signals"  (SES), 

For  more  than  a  decade  such  studies  have 
been  conducted  by  the  American  Association 
of  Variable  Star  Observers,  Solar  Division. 
The  AAVSO  is  one  of  the  few  amateur  (not 
ham-  -rather  "n  on -professional")  organiza- 
tions fully  recognized  by  scientific  authori- 
ties, and  their  reports  are  included  in  official 
publications  of  the  Environmental  Science 
Services  Administration. 

Despite  its  recognition,  the  group  is  re- 
latively smalL  It  has  fewer  than  1 00  mem- 
bers.     Spark-plug  of  the  project  is  David 
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Fig,  2.  Schematic  diagram  of  Warshaw  solar- 
flare  indicating  receiver.  CoH  Li  Is  adjust- 
able from  60-130  miKihenries  while  all 
others  are  fixed  50-nih  units*  L4  is  a  to< 
roid  for  re  tuced  magnetic  field  and  higher 
output.  Gain  is  controlled  by  15K  pot  in 
input  circuit;  test  point  is  for  oscilloscope 
monitoring  if  desired.  Circuit  is  relatively 
straightforward  and  not  particularly  critical. 
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Warshaw,  a  technical  supervisor  with  ITT 
World  Comniunications,  Inc,  whose  address 
is  544  State  Street,  Brooklyn.  N,Y.,  11217, 
If  you're  interested,  he  can  provide  details  on 
how  to  join. 

The  major  effort  carried  on  by  the  AA  VSO 
group  is  a  continual  recording  of  SEA  and 
SES  effects,  as  a  part  of  the  international 
Solar  Hare  Patrol  efforts  originated  during 
the  IGY  in  1958.  They  use,  for  the  most 
part,  a  simple  transistorized  receiver  opera- 
tion at  about  27  kc  which  was  designed  by 
Warshaw. 

The  receiver  is  merely  two  stages  of  tuned 
rf  amplification  followed  by  a  detector  and  a 
dc  amplifier  which  drives  an  indicating  meter. 
Most  of  the  observers  use  an  automatic  chart- 
drive  recording  meter,  which  is  far  and  a- 
way  the  most  costly  part  of  the  installation- 
Fig-  2  shows  the  schematic  of  one  version  of 
the    receiver;    several    versions    are    in    use. 

The  VLF  method  of  solar  flare  detection 
depends  upon  the  effects  of  solar  disturb- 
ances upon  the  earth's  own  ionosphere. 
These  effects  are  believed  to  be  due  to  x-rays 
ernitted  by  the  flare,  which  reach  the  earth  at 
the  same  time  as  light.     Auroras  and  mag- 

■ 

netic  storms,  also  affected  by  flare  activity, 
are  affected  by  particle  streams  which  take 
several  hours  to  reach  the  earth  after  the 
flare,  The  VLF  detection  method  thus  offers 
some  warning  of  possible  magnetic  storms. 

In  the  absence  of  a  flare,  the  ionosphere 
on  the  sunlit  side  of  our  planet  contains  the 
D  layer,  from  30  to  54  miles  above  the  sur- 
face of  the  earth,  which  absorbs  most  low- 
frequency  energy.  This  is  why  80  meters  is  a 
short-range  band  during  daylight. 

When  a  flare  occurs,  the  x-rays  produce  an 
extralayer  of  ionization  which  extends  down 
to  about  12  mUes  below  the  D  layer,  and 
which  reflects  radio  energy  instead  of  ab- 
sorbing  it. 

At  night,  the  D  layer  disappears  and  the 
remaining  E  and  F  layers  reflect  No  flares 
can  be  detected  under  these  circumstances. 
Fig-  3  shows  the  day-to-night  variation  of 
signal  levels  observed  in  the  2 7- khz  region. 

Source  of  these  signals,  incidentally,  is 
thunderstorms  in  the  tropics.  Enough  such 
storms  are  in  progress  at  all  times  to  pro- 
vide a  steady  source  of  random  vlf  energy. 
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Ffg.  3.  Day  to-night  variation  of  vlf  energy 
is  shown  here-  During  night,  signal  levels 
are  high  with  much  fluctuation.  In  day, 
signal  level  is  very  low  by  comparrson.  Only 
the  daytime  Fevels  are  of  use  for  astronomf- 
cal  purposes.  Curved  appearance  of  these 
and  following  traces  is  due  to  type  of  re- 
corder frorn  which  originals  were  taken.  Re 
cordmgs  have  been  reversed  to  maintain  con- 
ventional left-to-right  time  flow  as  well,  the 
recorder  produces  rlght-toleft  tracings  with 
the  most  recent  events  at  the  left- 

These  are  the  '^atmospherics'''  of  the  SEA 
observations.  For  SES  observations,  the  re- 
ceiver is  tuned  to  a  vlf  transmitter  such  as 
NSS,  and  the  changes  of  its  signal  level  are 
noted. 

Observations  of  both  SEA  and  SES  effects 
require  little  effort  if  an  automatic  recorder 
is  used.  As  in  all  types  of  radio  reception,  in- 
terference may  prove  to  be  a  problem.  The 
trace  left  by  an  SEA  or  SES  is,  however, 
very  different  in  its  appearance  from  that 
produced  by  interference,  as  shown  in  Fig.  4 
which  illustrates  several  types  of  SEA's  to- 
gether with  interference. 

One  discovery  has  already  been  attributed 
to  the  AA  VSO  observations-  -that  of  a  ring  of 
ionization  circling  the  earth  at  the  twi- 
liglit-sunset  junction.  This  was  first  observed 
by  Harry  L.  Bondy,  chairman  of  the  AAVSO 
Solar  Division,  as  a  slight  dip  in  the  traces 
35  minutes  before  sunrise  followed  by  a 
hump  about  15  minutes  later.  Bondy's  ob- 
servations were  made  in  1958.  They  have 
been  confirmed  by  all  observers  in  the  fol- 
lowing years,  but  as  recently  as  1965  the  Un- 
iversity of  Natal,  Durban,  South  Africa,  re- 
ported that  *'no  satisfactory  explanation  of 
this  phenomenon  has  been  possible/'  War- 
shaw on  the  other  hand  believes  that  it  is  a 
ring  of  ionization  due  to  solar  energy  passing 
through  the  upper  layers  of  the  atmosphere 
and  illuminating  the  D  region  from  beneath, 
causing  another  and  more  intense  region  at 
the  division  between  the  sunlit  portion  and 
the  earth's  shadow.  Fig.  5  shows  typical 
tracings  of  this  effect. 
Practical  Receiver  Details* 

Although  as  mentioned  earlier  a  number 
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ofvlf  receivers  have  been  used  by  the  AAVSO 
group,  that  shown  schematically  in  Fig.  2  is 
the  one  most  widely  used  and  time-tested. 
The  design  dates  from  1958,  so  some  of  the 
parts  may  have  been  superceded  by  more  re- 
cent ones  and  the  transistors  specified  in  the 
schematic  may  not  be  on  hand  in  all  parts 
stores.  These  should  be  only  minor  problems 
for  a  true  pioneer. 

Coils  LI  and  L2  which  form  the  input  cir- 
cuit for  the  receiver  are  pre-wound  J.W.  Miller 
items,  LI  is  an  adjustable  60-130  millihenry 
unit,  while  L2  is  a  50-millihenry  rf  choke 
(as  is  L3).  The  slug  of  LI  should  be  opened 
two  turns  from  the  fuUy-in  position  to  tune 
to  27  khz,  while  LI  and  L2  should  be  mount- 
ed about  1/2  inch  apart  for  proper  coupling. 

Inductance  of  L4  is  also  50  millihenries, 
but  a  toroidal  inductor  is  used  here  to  pro- 
vide best  output  and  reduce  stray  magnetic 
coupling  which  could  lead  to  instability  pro- 
blems.    Tuning  capacitance  for  the  various 

tank  circuits  is  provided  by  the  0.001-mfd 
series  capacitors,  so  that  the  base-emitter 
junctions  of  the  transistors  are  in  series  in  the 
tank  circuit  rather  than  shunting  it  as  is  more 
often  the  case. 

Lack  of  base  bias  may  alarm  some;  the 
3K  emitter  resistors  make  the  emitters  more 
negative  than  ground,  and  since  the  bases  re- 
turn directly  to  ground  through  R2  and  R4 
they  are  actually  forward  biased.  C2  and  C4 
provide  bypassing  of  the  emitter  resistors  for 
desired  rf.  The  final  stage  is  used  only  as  a 
dc  amplifier^  while  the  scope  test  jack  is  a 
handy  convenience  during  tuneup  and  ad- 
justment- The  0-200  micro  a  meter  shown  is 
also  primarily  a  convenience,  since  it  is  in 
series  with  the  recorder. 

Recommended  recorder  for  use  with  this 
receiver  is  the  Rustrak  miniature  chart  re— 


OHE  HOUR 


TIME 


Fig.  4.  Differences  between  traces  of  SEA's 
and  interference  are  shown  here.  Circled 
records  at  A  through  E  are  SEA's  of  varying 
types  ranging  from  almost  undectable  effect 
8t  A  through  violent  symetrical  peak  at  E. 
Interference  traces  are  identified  by  L  Note 
that  interference  rises  and  falls  much  more 
rapidly  than  do  SEA's;  most  SEA's  last 
from    1    to    3    hours    from    start   to   finish. 


sumrise) 


SUNStT 


SUNRiSE 


NOON 


Fig,  5.  These  two  tracings,  datingfrom  1959^ 
illustrate  the  twice-daily  hump-and-dip  effect 
which  has  not  yet  been  fully  explained.  It 
has  been  observed  by  all  members  of  the 
AAVSO  team  but  is  not  always  present. 
When  it  occurs,  the  dip  happens  about  36 
minutes  before  tocat  sunrise  and  lasts  for 
some  8  minutes,  then  signal  begins  to  peak 
and  reaches  its  highest  level  about  20  min- 
utes before  fading.  Similar  timing  is  pre- 
sent at  the  sunset  phenomenen.  Some  cor- 
relation with  weather  patterns  has  been  no- 
ticed; the  effect  fails  to  appear  on  extremely 
cloudy  days. 

corder  which  comes  in  0-50, 0-lOO,  and  0-200 
microamp  sensitivity  ratings  as  well  as  in 
more  mgged  sizes.  The  0-100  microamp  unit 
is  the  one  most  observers  use;  gain  can  al- 
v/ays  be  cut  down  to  stay  within  this  range. 

The  recorder  is  sold  by  Allied  Radio,  but 
is  listed  only  in  their  industrial-electronics 
catalog.  Cost  of  this  unit  is  about  $95, 
making  it  far  and  away  the  most  costly  part 
of  the  entire  setup-  -but  it  does  permit  con- 
tinuous recording  of  up  to  31  days  of  ob- 
servations,  24  hours  a  day,  without  the  need 
for  any  human  intervention* 

Cost  of  the  rest  of  the  receiver  should  not 
exceed  $20  even  if  all  items  are  purchased 
new;  most  junkboxes  can  furnish  at  least 
half  the  required  parts  and  many  can  supply 
all,  since  almost  any  transistor  will  amplify 
at  27  khz. 

It  wouldn't  be  fair  to  omit  mention  of 
problems  you  are  likely  to  encounter  if  you 
try  this.  One  of  the  greatest  is  that  of  electri- 
cal interference.  Sparking  electrical  appli- 
ances put  out  sharp  gobs  of  energy  in  this 
region,  and  the  receiver  is  broad  enough  in 
its  tuning  to  also  be  subject  to  trouble  from 
the  3L5-khz  second  harmonic  of  TV  hori- 
zontal sweep  circuits.  Both  these  problems 
can  usually  be  cured  by  moving  the  antenna, 
sometimes  as  little  as  50  feet  making  the  dif- 
ference. 
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The  antenna  itself  should  normally  be  as 
long  as  possible  J  but  no  one  expects  to  be 

able  to  put  up  a  27'khz  rhombic  in  most  lo- 
cations.   Fortunately  it  isn't  especially  criti- 
cal. 
Other  Facets. 

While  vlf  observations  of  SEA  and  SES 
effects  is  one  area  of  radio  astronomy  in 
which  activity  is  heartily  welcomed^  it  is  by 
no  means  the  only  possible  area  which  might 
prove  interesting, 

Jansky's  original  observations  were  made 
at  a  wavelength  of  14.6  meters-  -or  about 
20.5  mhz,  very  close  to  the  present  1 5 -meter 
band.  Much  other  observation  in  the  ensuing 
years  has  been    done  in  this  same  region. 

The  sun  is  not  the  only  member  of  our 
planetary  system  which  transmits  radio  ener- 
gy. In  1955,  B-  Burke  and  K.  L.  Franklin  un- 
expectedly discovered  that  the  planet  Jupi- 
ter  was  a  strong,  sporadic  radio  source  at  22 
mhz.  The  signals  from  Jupiter  appear  to  peak 
in  strength  around  the  15-meter  band,  and 
are  extremely  wepk  when  the  frequency  gets 
up  to  38  mhz,  Thes@  signals  are  rather  spora- 
dic; in  the  first  four  years  during  which  they 
were  observed  they  were  found  up  to  22  per- 
cent  of  the  time  at  18  mhz,  down  to  as  Little 
as  1.5  percent  of  the  time  at  the  same  freq  - 
uency  but  a  different  period.  They  may  be 
connected  with  the  sunspot  cycle  in  some  un- 
known manner. 

Radiation  has  also  been  detected  from 
Saturn,  but  it  is  too  weak  to  be  picked  up 
without  the  huge  professional  antenna  sy- 
stems. Again^  it  appears  to  peak  around  1 5 
meters, 

W8JK  at  the  Ohio  State  University  radio 
observatory  has  reported  reception  of  signals 
from  Venus  in  the  1 1 -meter  region,  but  they 
were  even  weaker  than  the  Saturn  signals  and 
other  professionals  were  unable  to  locate 
them  immediately. 

Qf  all  these  signals^  none  is  stronger  than 
the  general  ^'galactic  noise"  static  discovered 
by  Jansky,  and  only  those  from  Jupiter 
reach  that  intensity-  -which  is  in  the  neigh- 
borhood of  1/10  micro-micro-microwatt  per 
square  meter  per  cycle-pef-second  bandwidth! 
That   is,    1    X    10-19  watt/meter  -2/(cps>L 

The  sun*s  signals,  on  the  other  hand,  are 
some  1 0,000  times  stronger  than  this,  or  one 


milli-micro-microwatt  per  square  meter  per 
cycle. 

In  both  these  sets  of  figures,  the  "square 
meters''  refer  to  effective  antenna  aperture 
while  the  cycles  per  second  refer  to  receiver 
bandwidth.  For  the  sun^s  signals,  this  means 
that  a  receiver  connected  to  an  antemia  one 
meter  square  with  a  bandwidth  of  1  cps 
would  receive  one  milli-micro-microwatt  of 

energy  (to  an  oversimplified  approximation). 
Increasing  bandwidth  to  1000  cps  would  re- 
duce the  energy  a  thousandfold,  while  in- 
creasing antenna  size  to  100  square  meters 
(10  by  10  yards,  for  example)  would  increase 
signal  by  a  factor  of  100.  No  matter  how  you 
slice  it,  these  signals  are  pretty  weak* 

However,  if  youVe  tired  of  the  DX  rat-race 
or  just  looking  for  something  new,  you 
might  give  it  a  whirl.  The  DX  available  in 
this  field  is  the  most  distant  of  all-  -and  Reber 
himself  explained  his  initial  interest  in  it  as 
being  because  **after  contacting  over  sixty 
countries  and  making  WAC,  there  did  not 
appear  to  by  any  more  worlds  to  conquer." 

,  .  .K5JKX 


Errata 

In  VE3CE A'sarticle  on  the  Antenna- 
scope,  May,  1969,  issue,  page  36,  in 
the  example  quoted,  change  the  66' 
figure  to  33\  Overall  length  was  66\ 
not  the  legs.  (Do  a  better  checking  job, 
Ross '  Ed). 
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T.  V/.  Banks,  KZLNZ 
426  Orange  Street,  S.E. 
Washington,  D.C.  20032 


Intelligent  Tube 


itution 


Sooner  or  Ijler,  any  ham  finds  himself  in 
a  situation  where  a  vacant  tube  socket  must 
be  filled,  and  not  with  the  same  type  tube* 
Hxamples  would  be  fl)  during  a  contest 
when  Murphy's  l^w  dictates  that  the  only 
tube  to  burn  out  will  be  the  one  fur  which 
there  is  no  spare,  (2)  a  desire  to  ''soup  up'*  a 
piece  of  gear,  or  (3)  it's  so  old  it's  hard  to 
find  a  replacement.  I  have  been  all  three 
routes,  so  present  herewith  my  advice  on  se- 
lecting suitable  substitutes. 

Banic  Principles 

Probably  the  first  consideration  is  that 
the  replacement  tube  should  fit  the  socket 
which  awaits  it.  This  is  easy  when  one  con- 
siders that  standard  codes  have  been  provid- 
ed for  the  variotis  base  connections.  For  ex- 
ample, reference  to  almost  any  tube  manual 
will  show  that  base  9 A  is  used  for  the 
12AT7,  I2AU7,  12AX7,  and  quite  a  few 
others,  all  of  which  wnll  prove  to  be  twin 
triodes  of  varying  amplification  factors  and 
other  things.  The  next  consideration  is  that 
one  should  stick  to  the  same  general  class  of 
til  he  such  as  "remote  cutoff '\  ''sharp  cut- 
off", etc.,  otherwise  there  will  be  troubles 
with  blocking,  poor  avc  action,  and  so  forth. 
Uist  is  the  knowledge  that  there  is  ''nothing 
new  under  the  sun'*.  Example,  a  triode  with 
a  2.5  volt  heater  known  as  a  56  evolved  into 
a  6.3  volt  type  76,  thence  (getting  a  little 
hotter)  into  the  6r5  octal-based  variety,  and 
still  later  into  the  7-pin  miniature  6C4.  At 
the  same  time,  ''two  in  one'*  varieties  6SN7 
and  12AU7  came  along.  Similarly,  6ALJ6, 
6SK7,  and  most  sections  of  modern  multi- 
ple-section lubes  can  be  traced  back  to  famil- 
iar varieties  of  a  few  years  ago.  In  other 
words,  some  browsing  around  comparing 
tube  characteristics  will  supply  you  with  a 
gold-mine  of  information  for  emergency  use. 
All  that  follows  are  a  few  hints  lo  aid  in 
your  search. 


RF  and  IF  amplifiers 

Here  is  where  the  object  is  most  often  to 
get  more  gain  and/or  better  noise  figure  otit 
of  an  existing  receiver.  Explore  carefully  the 
range  of  cascode  dual-triodes  and  r/ amplifier 
pentodes  {don't  forget  cutoff)  and  you'll 
find  that  the  6BQ7,  6BK7  and  61^Z7  are  all 
one  family  but  nowadays  a  6BS8,  6ES8  or 
6DJ8  will  be  used,  and  justifiably  so  any- 
where above  20  meters  or  so.  Pentodes  will 
run  in  families,  but  will  almost  always  have 
one  of  tvvo  base  connections,  7CM  or  7BK* 
A  look  in  the  book  will  show  these  two  are 
identical  except  for  pins  2  and  7  lo  which 
the  cathode  and  suppressor  grids  are  con- 
nected. To  make  a  switch  from  a  6AU6  to  a 
6CB6,  which  is  a  good  (and  useful)  example, 
simply  reverse  the  connections  to  pins  2  and 
7,  Yet  a  third  family,  7BD,  has  both  these 
pins  tied  together^  so  offers  even  more 
choices  as  long  as  the  cathode  and  suppressor 
are  (or  can  be)  tied  together.  In  any  of  the 
above  cases,  whether  triodes  or  pentodes,  the 
object  would  be  to  find  a  substitute  with 
equal,  or  nearly  equal,  voltages  on  Gl  (and 
G2,  if  a  pentode)  and  equal ,  or  higher,  trans- 
conductance  depending  on  whether  you 
want  equal  or  hotter  performance.  In  the 
older  tube  types,  6SK7,  6SJ7,  6BA7  and 
6AC7  all  use  the  same  base^  and  again  offer 
varying  degrees  of  "hotness*'. 

Frequent  Burn-outs 

Now  and  then  a  tube  is  run  too  close  to 
it's  maximum  ratings  in  a  particular  piece  of 
gear  and  therefore  quits  with  appalling  reg- 
ularity. Here  is  a  situation  where  the  book 
will  often  disclose  a  substitute  which  will  do 
the  same  job,  but  not  work  so  hard  in  the 
process.  A  good  example  (although  you 
have  to  change  sockets)  is  the  6BQ5  for  an 
over-worked  6AQ5,  Some  direct  replace- 
ments arc  the  12BH7  for  the  12AU7  and  the 
6FA8  for  a  6 US,  the  latter  giving  better  re- 
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suits  cither  as  an  oscillj lor/ mixer  or  in  ("lass 
r  rf  a  m  pi  i  f i  e  r /  in  u  1 1  i  pi  i  e  r  se  r v  ice. 

Rectifiers 

The  modern  trend  is  to  use  solid-state  di- 
odes, which  give  more  B+  due  to  lower  volt- 
age drop  and  don't  recjutre  10-20  watts  of 
filament  power.  But  what  do  you  do  when 
one  goes  west?  The  best  way  is  to  install 
sockets,  provide  the  necessary  filament  volt- 
age, then  use  one  of  the  plug-in  replacement 
units  available.  In  a  pinch,  a  tube  may  he 
pressed  into  service.  If  you  huild  tliis  way, 
or  are  ah'eady  using  tubes,  you  will  find  that 
the  5Y3,  5R4,  5T4,  5114  and  a  host  of  less 
coniniori  varieties  all  use  the  5T  base.  By 
wiring  for  this  base,  but  then  also  tying  pin  3 
to  4^  5  to  6  and  7  to  2,  even  more  types  such 
as  5W4  and  5X4  can  be  used.  Note  that  at 
any  rectifier  socket  of  the  octal  variety,  the 
B+  should  always  be  taken  from  pin  8,  since 
that  is  where  the  cathode  is  connected  on 
such  types  as  the  5V4-  At  higher  power 
levels,  the  3B28  turns  out  to  be  a  vacuum, 
and  therefore  less  noisy,  replacement  for  the 
mercury -vapor  type  866.  The  replacement 
can  therefore  be  made  in  the  other  direction 
when  necessity  demands  something  be  done 
to  stay  on  the  air. 

RF  Power  Amplifiers 

There  is  frequently  an  urge  to  get  some 
more  signal  out  of  an  existing  transmitter, 
usually  at  a  lower  power  levels  which  is  just 
as  well  since  replacement  of  larger  tubes 
usually  involves  complete  rebuilding.  If  you 
have  sufficient  B+  available,  a  6146  will  re- 
place a  2E26,  or  the  newer  type  6146B  w^ill 
handle  still  more  power,  and  such  a  substitu- 
tion wUl  make  a  pretty  big  difference.  On 
the  other  hand,  you  can  go  the  opposite  di- 
rection in  an  emergency,  which  certainly 
isn*t  any  improvement,  but  beats  going  rff 
the  air  entirely.  The  twin-tetrode  family 
offers  a  fertile  field  for  tube-swapping  if  you 
operate  VHF,  since  the  6252  replaces  the 
832  and  the  5894  replaces  the  8  29  directly, 
and  will  operate  much  mure  efficiently  to 
boot.  There  is  also  an  in-between  model,  the 
6524^  which  is  bigger  than  the  old  832  but 
smaller  than  the  829  or  5894.  If  you  opcr- 
ate  the  lower  bands,  you  might  he  interested 
in  knowing  that  the  old  815  is  a  pair  of 
2E26\s  in  one  bulb. 

Making  the   Job   Easy 

The  correct  way  to  replace  an  obsolete,  or 
otherwise  un-wanted,  tube  is  to  install  a  new 
socket  and  re-wire  for  the  substitute,  I  don't 
know   how   many  conversion  or  moderniza- 


lion  articles  1  hj\c  seen  which  sa>.  ''remove' 
the  old  tHtal  si)cket  and  nuninl  rhe  luu  *'- 
pin  sockel  on  a  melal  |;laic....."  Huni  \t*iJ 
believe  it!  ,Uuphcni>l  makes  niflx  7  jnd  **- 
pin  miniature  sockets  tluif  mount  ilireclK  m 
I  he  hole  vacated  hv  a  rirm-mounleii  i>  MaL  lU" 
even  i>Ider,  socket.  Uowever,  there  arc  linus 
wlien  \oii  have  to  nuike  a  replacciucnt  in  a 
hurry  and/ or  ilon'l  catc  Io  ilis!  into  a  huiuh 
of  old  v\ifing.  1  he  solution  in  this  case  is  an 
adaptor.  Break  the  t>ld  lube  a  nil  clean  the 
glass  out  of  the  hii^e,  then  heal  the  [^insaiul 
shake  t>ul  the  old  solder  ami  wires.  Nhike  I  lu- 
necessary  connections  to  wIki lever  soekii 
the  new  tube  requires.J^ring  the  wires  to  the 
correct  pins  on  the  oJii  base  ( usin*:  |  lent \  t^l 
'^spaghetti''  sleeving  where  wires  iiuist  cross! 
and  plug  the  finish eil  adaptor  inio  the  origi- 
nal socket,  then  the  new  tube  into  the  :ida]i' 
ton  Ihis  is  alst^  a  good  way  of  tr\ing  out 
certain  modifications,  such  as  a  cascode  re 
placement  for  a  pentode  rf  stage.  If  it 
docsnt  work,  or  if  yonVe  afraitl  of  lowering 
the  rC'Sale  value,  just  re  move  the  atlaptor  and 
everything  is  the  same  as  when  you  start eih 

Adding  a  Staye 

Tliere  arc  many  times  when  an  atkiitic*nal 
tube  would  come  in  handy  for  a  p-muhi' 
plier,  S-mcter  atnplifier,  bto,  more  audio, 
noise-li miter,  or  a  /iUion  -nhcr  things,  lU-re 
again,  the  solutinn  is  to  dig  arountl  the  lube 
characteristic  charts  until  you  find  a  neartir 
exact  replacement  for  one  of  the  lubes  [ne- 
sently  in  use,  plus  another  section  that  wiil 
do  the  extra  job  vou  want  done.  A  nnicli- 
used  trick  is  to  substitute  a  6SK  (octal)  ar 
6T8  (miniature)  for  a  hSQl,  6SK7,  6Al  6, 
6AV6,  etc,  diode  detector  and  Isl  audio. 
This  gives  you  two  more  diodes  for  use  as  a 
noise  li miter,  avc,  or  what  have  you.  An 
even  better  trick  is  to  replace  the  diode  ile- 
tector  with  a  I  N34  solid-state  diode,  then  in- 
stall a  dual  tube  to  replace  the  1st  amlio 
stage  and  give  you  another  lube  for  some 
additional  function.  I  he  usual  ccniversion 
information  on  the  ARC '-5  receivers  tells  y:>u 
to  rip  out  the  bfo  and  convert  it  to  un  adtli- 
tional  audio  stage.  Why  not  install  a  1N34 
for  the  diode  that  was  in  the  originul  1  2SK7. 
then  rewire  the  socket  Tor  ^  1  2SL7  ami  ha\'e 
yotir  bfo  and  audio  too? 

In  conclusion,  Ihere  isn't  a  tube  built  ye! 
that  doesn't  have  an  etjuivalenl  in  anotlier 
package,  or  a  ncar-e*iuivalent  in  the  same 
package.  Read  the  specifications,  ami  you  II 
find  that  the  sky's  the  limit  on  substitutions. 
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WIAU  BALUN  LETS  ENTIRE 
ANTENNA  RADIATE! 


? 


VA 


Hi:^^^j^— ' 


Now 

all 

Stainless 

hardware 


STOP  WASTING  YOUR  SIGNAll 
REMEMBER,  YOUR  ANTENNA 
IS  THE  MOST  IMPORTANT 
PIECE   OF    GEAR   YOU    OWN. 

•  No   Rodiofion   from   Coax 

•  No  Center   In^ulotor  Needed 

•  Perfect     for      Inverted      V'ees 
(Use   Hang-up   Hook) 
&uilt-In   Ltghtning  arrester 
Broad  Band  3  to  40  mc. 
Takes  legol  Power  Limit 
Two  Models: 

1:1  50  ohm  coQx  to  50  ohm 
balonced 

4*1  75  ohm  coax  to  300  ohm 
baicinced 

A  mysf  for  Inverled  Vees, 
Doublets,  Quods,  Yogis  and 
Multiple   Dipoles. 

AMATEUR 

NET 

See  page  97  May  73 

for  more  details 

W2AU   Complete  prefuned   FiberglGS  Quad $99,95 

W2AU   Complete   pretuned   Vinyl   Quad. SM.95 

UNADILLA    RADIATION    PRODUCTS 
Unadilla,    New   York    13849         607-369  2985 


$12.95 


Build  a  Power  Resistor  Decade 

For  the  homebrevvcr  there  are  few  gadgets 
which  will  save  more  time  and  get  more  use 
than  a  power  resistor  decade.  While  similar 
in  nature  to  the  more  common  precision  de* 
cade  is  not  required  to  be  of  close  tolerance 
or  to  cover  as  wide  a  range  of  resistance.  Ten 
or  twenty  percent  tolerance  is  sufficient,  and 
values  of  one  ohm  to  lOOK  will  cover  99%  of 
your  requirements.  Th6  power  rating  may  be 
5,  7, 10,  or  even  20  watts,  depending  on  your 
needs  and  desires. 

Each  section  of  your  decade  need  contain 
onlv  4  resistors,  the  values  are  1,  2,  3,  and  4 
times  the  section  multiplier.  If  you  need  se- 
ven ohms,  open  the  switches  across  the  4  and 
3  ohm  resistors  (or  4,  1 ,  and  2), 

(n  each  succeeding  section  the  values  are 
increased  by  a  factor  of  ten,  for  example,  the 
hundreds  section  is  made  up  of  1 00,  200,  300, 
and  400  ohm  resistors.   A  total  of  twenty  re- 


sistors arc  required  alont:  with  20  g£H>d  ijual- 
itv  switches.  With  this  complcmenl,  it  is  puH- 
siblc  to  selecl  any  rcsiKUince  from  0  to  111. 
1 10  ohms  in  one  ohm  steps. 

By  now  you  have  calculated  the  cost  of  20 
resistors  and  switches.  To  be  sure,  they  are 
not  cheap,  but  by  buying  ih  this  (luantity  it 
is  possilile  to  get  good  switches  for  about 
20  cents  each.  The  resistors  are  another  pro- 
blem, the  normal  catalog  price  being  35  lo  40 
cents  each.  By  careful  shopping  in  the  bar- 
gain houses,  it  is  possible  to  reduce  this  by  at 
least  50't  if  not  more.  McGec  Radio  Co,, 
1901  McGee  Street,  Kansas  City,  Missouri, 
advertises  a  kit  of  10  watt  resistors  in  100* 
200,  300,  400,  and  500  ohm  values  for  only 
59  cents.  The  same  company  also  sells  the 
same  deal  in  values  of  IK  to  5K  at  the  same 
price.  These  resistors  alone  will  allow  a  de- 
cade covering  100  to  lOK  ohms  in  100  ohm 
steps  and  would  require  only  8  switches. 

The  switches  are  wired  in  series  with  the 
resistors  across  the  normally  closed  switch 
contacts.  The  desired  value  is  selected  by  re- 
moving the  short  from  the  desired  resistor  by 
means  of  opening  the  switch. 

The  entire  assembly  is  mounted  in  a  chas- 
sis or  other  case,  the  size  of  which  is  dictated 
by  the  physical  size  of  the  cpniponents  selec- 
ted. Connections  are  made  through  your 
choice  of  terminals,  binding  posts,  clipSj  or 

what  have  you. 

In  use,  the  leads  from  the  decade  are  at- 
tached to  the  circuit  under  development  and 
the  switches  adjusted  for  the  desired  result. 
It  is  best  to  start  at  the  high  resistance  con- 
dition and  work  down  in  order  to  prevent 
damage  due  to  over  voltage  or  current.  The 
value  may  then  be  read  of f  the  decade  and  a 
fixed  resistor  of  the  proper  value  installed. 

You  will  also  gain  an  extra  advantage  in 
that  your  resistor  supply  won*t  look  as  if  they 
had  been  used  over  and  over  again, 

WUliam  P,  Turner,  WA<3  ABI 


\  WATERS  UNIVERSAL  HYBRID  COUPLER  II 

MODEL  3002 


The  Woters  3002  Phone  Potch  H  lo  precision- 
perfect  in  operation  you  can  actuotly  patch 
without      monitoringi      Its      bijilt*in      Compreamp 

mcreoses  the  level  of  weak  phone  signots, 
(The  Compreamp  operates  independently  at  o 
pre-amplifier/limiter  with  the  station  mike.) 
Has  provision  for  connection  of  a  tape  recorder 
to  record  your  QSO's.  Front  panel  i$  reversible 
fo  permit  vertical  or  horizontal  mounttng. 
Plus    other    features   ,   .   , 


MODEL  3002 


$75.95 


Model    3001    (Some    as    3002,    except 
"Compreamp"  feature  is  omitted)_ 


$54J5 


ALSO   IN    STOCK  .  .  .  other   Woters   fine   products. 
Check   with    us   for   your   requirements. 


We    also    have    q    large    selection    of    used 
equipment  —  Wffte    for    Latest   Complete    Ust 


EVANS    RADIO,  INC. 

BOX  893    CONCORD   NH  03301    TEL  603 


225-3358 
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Ray  D.  Thrower,  W7EEX 
7252  MacLeahy  Road,  S.E. 
Salem,  Oregon 


Passive  Reflectors 

for  Amateurs 


Sonietbini!:  for  ?^oilung  (A Itnosl) 


A  state-of-the-art  technique  to  increase 
your  effective  radiated  power  at  microwave 

frequencies  without  receiver  or  transmitter 
circuit  modification- 

An  often  overlooked  method  in  amateur 
drcles,  and  even  in  the  professional  engineer- 
ing society,  of  increasing  the  effective  system 
gains  at  microv^-ave  frequencies  is  through  the 
use  of  the  antetina/reflector  system.  This 
system  uses  a  parabolic  antenna  colocated 
with  the  transmitter-receiver  and  a  remotely 
located  plane  faced  reflector.  Fig,  1  diagra- 
matically  illustrates  the  arrangement- 
Depending  on  various  factors,  such  as  op- 
erating frequency,  antenna/reflector  spacing, 
antenna  diameter  and  reflector  size,  gains  up- 
ward of  4  db  to  5  db  are  easy  to  achieve  in  a 
practical  arrangement.  This  is  gain  over  and 
above  the  antenna  gain  available  using  just  the 
parabola. 

Before  going  into  the  techniques  of  calcu- 
lating antenna/reflector  combinations,  there 
are  some  other  advantages  available  through 
their  use^  that  bear  a  little  discussion. 
Suppose  your  microwave  equipment  is  all 
peaked  for  performance-  A  hill,  mountain  or 
other  higli  projection  has  been  found  that 
provides  proper  microwave  path  clearance* 
to  a  location  with  which  you  wish  to  com- 
municate. However,  power  may  not  be  avail- 
able at  the  exact  spot  you  want  to  use.  And, 
perhaps  an  access  road  doesn't  exist,  so  you 
can't  get  portable  power  up  to  the  site.  One 
solution  would  be  to  locate  the  microwave 
gear  down  low  and  run  a  long  transmission 

*Amateur  Microwave  Propagation,  Ray  D.  Thrower, 

73,  November,  1966. 


Commercial  microwave  systems,  carrying  as 
many  as  960  simultaneous  vofce  conversa 
tions  or  one  video  program  or  thousands  of 
channels,  use  giant  radio  mirrors  such  as  the 
one  above.  (Photo  courtesy  Microflect  Co., 
Inc.,  Salem.  Oregon.) 


line  (usually  higli  loss  coax!  What  ham  can 
afford  an  expensive  and  sensitive  waveguide?) 
up  the  hill  and  mount  the  parabola  at  the  top 
of  the  tower  or  on  the  roof  of  tlie  building 
on  the  hill. 

This  very  thing  is  often  done  in  the  com- 
mon carrier,  public  safety,  and  industrial  ra- 
dio services  except  waveguide  of  one  type  or 
another  is  generally  used.  l:ven  so,  the  ingen- 
ious microwave  engineer  often  uses  the  re- 
flector technique  because  it  offers  lower  los- 
ses, and  is  generally  less  expensive*  The  re- 
flector technique  also  allows  the  active  equip- 
ment to  be  located  at  just  about  any  point 
within  a  wide  area.  Of  course,  the  reflector 
must  be  optimized  for  performance  each 
time  the  active  terminal  is  moved. 
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This  double  radio  mirror  redirects  a  micro- 
wave  beam  carrying  600  simultaneous  tele- 
phone conversations  from  an  active  terminai 
25  miles  away  to  another  active  terminal  6,4 
miles  further  on.  It  provides  a  39.5  db  fade 
margin  in  the  6  ghz  common  carrier  band* 
(Photo  courtesy  Microflect  Co.,  Inc.,  Salem, 
Oregon.) 

One  additional  advantage  that  receives 
much  consideration  in  the  western  states^ 
where  high  mountains  and  deep  winter  snows 
are  not  compatible  with  mountain  top  micro- 
wave repeater  stations^  is  the  fact  that  the  re- 
flector may  be  placed  up  high  while  the  active 
equipment  may  be  placeB  at  a  low  elevation 
where  it  enjoys  year  around  accessibility. 
This  way,  one  can  enjoy  the  availability  of 
amateur  microwave  propagation  testing  or 
communication  on  a  year-round  basis. 

Transmission  line  is  part  of  antenna  system 

The  main  drawback  to  direct  mounting  a 
parabolic  antenna  a  long  distance  from  the 
active  equipment  is  the  transmission  line.  The 
transmission  line  must  be  considered  a  part 


of  the  antenna  system  since  the  length  of  the 
line  will  affect  the  overall  efficiency  of  the 
antenna.  In  Fig,  1,  the  overall  length  of  the 
transmission  line  is  205  feet  for  the  remotely 
located  10-foot  parabola.  The  gain  of  the 
10-foot  parabola  at  2.3  ghz  is  34.5  db.  How- 
ever,  commonly  available  7/8"  coaxial  trans- 
mission line  has  a  loss  of  3,3  db  per  !00  feet, 
205  feet  of  this  line  wiU  have  a  loss  of  6.8  db. 
This  loss  must  be  subtracted  from  the  anten- 
na gain  (34.5  db)  to  obtain  the  antenna  sys- 
tem gain  which  is  27.7  db. 

Using  the  antenna-reflector 

Converting  the  direct  mounted  parabola 
with  its  long  transmission  line  to  an  antenna- 
reflector  arrangement  will  provide  a  more 
efficient  system  as  can  readily  be  seen  by 
looking  at  Fig.  1 .  It  is  necessary  to  use  only 
a  6-foot  parabola  to  achieve  equal  or  greater 
gains  than  with  the  10-foot  parabola. 

A  6-foot  parabola  has  29.9  db  gain  at  23 
ghz.  With  only  20  feet  of  transmission  line 
there  wiQ  be  only  0,7  db  transmission  line 
loss.  Then,  if  a  10x15  reflector,  elliptically 
shaped,  is  used  and  if  the  slant  distance  be- 
tween the  parabola  and  reflector  is  121.7 
feet,  there  will  be  L9  db  Near  Field  coupling 
gain.  So,  adding  all  the  gains  and  losses,  we 
find  an  antenna  system  gain  of  3 1 . 1  db  which 
is  3.4  db  greater  than  with  the  direct  mounted 
10-foot  parabola.  This  is  better  than  double 
the  effective  power  and  well  worth  the  effort. 

Calculations     ^ 

The  above  comments  and  statements  are 
just  that.  It  now  becomes  necessary  to  pro- 
vide curves  and  charts  and  the  method  of 
their  use  to  prove  the  numbers  just  mention- 
ed. 


10x15   tlLLIPTICAL  REFLECTOR 


10"    PARABOLA 


6'    PARABOLA 


20'    TRANSMISSION   LINE 


///'a?/'^^^^^ 


Fig,  1.  Two  methods  of  radiating  a  2.3  qhz  signaL  "Periscope"  system  at  left  has  effec- 
tive antenna  system  gain  of  31*1  db  and  Is  less  expensive  than  its  direct  mounted  coun- 
terpart which  requires  a  10'  parabola  and  provides  only  27,7  db  gain.  The  exampte  at 
left  Ts  often  called  a  '"Skewed"  periscope  shot. 
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*  -* 


Figs,  2,  3  and  4  take  most  of  the  work  out 
of  calculating  the  requirements  of  antenna- 
reflector  combinations.  Fig.  2  will  be  used  in 
two  basic  ways.  One  way,  using  standardized 
size  elliptically  shaped  reflectors  and  with 
the  reflector  mounted  directly  above  the  pa- 
rabola (or  any  arrangement  where  the  angle 
formed  by  the  two  beam  paths  is  90*  1^ 
5  %  (as  shown  in  Fig.  5)  wiU  use  the  complete 
chart  of  Fig,  2,  Assuming  a  12x17  reflector* 
spaced  1 90  feet  from  a  6-foot  parabola,  and 
an  operating  frequency  of  2.3  ghz,  we  would 
proceed  as  follows:  Refer  to  Fig.  3.  Deter- 
mine the  value  of  «p-  With  a  6-foot  parabola 
and  12x17  elliptical  reflector  we  will  have  a 
value  of  0,5.    Note  this  number  and  retain  it 


-2 


-4 
-5 

-6 


r^J 


for  a  moment.  Going  to  Fig,  2,  enter  the 
graph  on  the  bottom  right  hand  side  at  190 
feet  (the  distance  between  reflector  and  para- 
bola). Read  up  to  the  reflector  size  (12x17). 
,^iAt  this  point,  read  left  horizontally  until 
ou  intersect  the  curve  corresponding  to  the 
frequericy  of  interest,  23  ghz  (curves  for 
other  frequencies  may  be  computed  using 
the  formulas  shown).  Now,  read  vertically 
up  until  you  intersect  the  {p  curve  correspond- 
ing to  the  number  noted  earlier  (0,5),  Again> 
reading  horizontally  to  the  left,  read  the  gain 
or  loss  in  db.  Here,  we  will  have  about  0.1 
db  gain* 

Adding  up  the  gains  and  losses  (remember  > 
a  6-foot  parabola  has  29,9  db  gain)^  we  find 
the  antenna  system,  with  20  feet  of  trans- 
mission line  of  the  type  previously  mentioned, 
will  give  us  a  gain  of  29,3  db.  (29.9  db  anten- 
na gain  +  0. 1  db  Near  Field  Gain -20  feet  coax 
at  2.3  ghz;  0.7  db). 

As  mentioned  before,  the  above  is  to  be 
used  when  the  so-called  "periscope"  antenna 
arrangement  is  used.  In  offset  arrangements, 
as  in  Fig.  1,  it  is  necessary  to  perform  a  few 
calculations - 

"Skewed""  shot  calculations 

Using  the  parameters  of  Fig,  1  at  2.3  ghz 
there  are  three  things  we  must  determine  be- 
fore we  can  perform  the  necessary  calcula- 
tions. First,  the  slant  distance  from  parabola 
to  reflector.  The  old  (c-^^b^+a^^)  method 
works  very  well  here  with  the  right  triangle, 
and  you  will  find  that  for  Fig*  1  the  distance 
is  1 2 1 J  feet. 

With  this  distance  determined  we  are  ready 
to  calculate  the  angle  formed  by  the  two 
paths  (parabola  to  reflector  and  reflector  to 

REFLECTOR  SIZE 


12x1 


H 


n.O       0.1 


3.2     0.3      0.5    0.7   1,0 
1/K 


2.0         100'        200'        100'         mo'       ".nn 

AiTf -lA-REFLECTOR  SEPARATIO'i    IN   FEET  (d) 


Fig.  2. 
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far  terminal).  Using  the  base  line  of  90  feet 
and  the  slant  distance  of  1  21.7  and  working 
wi^h  the  cosine  function,  we  have  cos  0 
c  "t^  7=  740.  Referring  to  a  book  of  Trig- 
onometric tables  we  find  *740  is  represented 
by  an  angle  of  42"  44\  We  refer  to  this  as  the 
vertical  included  angle. 

With  this  angle  determined,  we  can  now 
calculate  the  final  item  required  before  get- 
ting into  the  real  calculation  of  the  antenna- 
reflector  system. 

The  effective  area  of  the  reflector  must 
now  be  determined.  The  effective  area  will 
be  something  less  than  the  actual  area  depend- 
ing on  the  angle  at  which  the  reflector  is 
viewed  by  both  terminal  parabolas.  Since 
the  arigle  of  reflection  is  equal  to  the  incident 
angle,  the  angles  for  both  paths  wiU  be  the 
same  and  the  effective  areas  in  both  directions 
will  be  the  same. 

To  determine  the  effective  area  we  use 
one-half  the  included  angle.     So,  ^^^  4i^  = 

21  ■  22'.  Then,  referring  again  to  the  book  of 
Trig  tables,  it  will  be  found  that  the  cosine  of 
21-22Vis,9313. 

Now,  we  multiply  the  long  axis  of  the 
10x15  elliptical  reflector  by  .9313  and  this 
will  give  the  effective  length  of  the  1  S-foot 
dimension  of  the  reflector.  This  is  13.97 
feet. 

Then,  to  determine  the  area  of  the  elbpse^ 
the  following  formula  is  applied: 
A     =  i^)  (b)  in)    ^^^^^  3  ig  fj^^  IQ^  dimen- 

^  4 

siun,  b  is  the  13,97'  dimension  and  tt  is  a 
constant  value  3T4, 

in  this  case  we  have: 
A^   =   (10)  il3.97M3.14)^  4|^     =    109.9 

At  this  point,  we  will  determine  the  value 
of  1/K,  Once  this  has  been  done  we  enter 
Fig.  2  directly  at  1/K,  ignoring  both  the  fre- 
quency curve  and  the  Reflector  Size-Reflec- 
tor Separation  curve-  Entering  at  1/K  we  will 
read  up  to  the  appropriate  ^  curve  and  then 
read  left  to  cain  or  loss  in  db. 

1  /K  =  jf^^v  where  tt  is  the  constant  3. 1 4, 

X  is  the  wavelength  in  feet  (985)/(Freq.  in 
mhz),  d  is  the  distance  from  parabola  to  re- 
flector and,  Ae  is  the  effective  area  of  the  re- 
flector at  the  angle  of  interest.    In  our  case: 

(985) 
1/K  =  (3/14)  (2300)  (121:7)  =  163  =  .381 
(4)     (109.9)  438 

Note  this  value,  38 1. 
\     Determining  the  value  of  ^p.  so  we  can  in- 
tersect the  correct  curve,  is  easy  and  is  done 


V-^LUES   FOR  X  =   ^ 
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Fig.  3. 


as  follows: 


v: 


TT 


<^  =  D   V4"J^^  where  tt  is  the  constant  3.14, 
Ae  is  the  effective  area  of  the  reflector  and  D 
is  the  diameter  of  the  parabola. 
Therefore: 


V( 


(3.14) 


=6  ^(4)  (109.9)=6  V.00717=(6)(,0845) 
=  .508. 

Now,  entering  the  1/K  at  .381 ,  read  up  to 
where  the  *^  curve  is  equal  to  .508.    (You'll 

have  to  visually  interpolate  here  a  bit).  Then 

read  horizontally  left  and  read  1.9  db  gain. 

Add  1.9  db  gain  to  29,9  db  gain  available 

from  a  6-foot  parabola  and  subtract  the  0,7 

db  transmission  line  loss  and  you  have  3L1 
db  antenna  system  gain  which  puts  us  almost 
back  at  the  beginning  of  the  article. 

Elliptical  reflectors  versus  rectangular  re- 
flectors 

You'U  notice  that  throughout  the  article, 
Tve  mentioned  elliptically  shaped  reflectors. 
Tliere  is  nothing  to  keep  you  from  using  a 
rectangular  reflector.  In  fact,  a  rectangular 
reflector  has  about  20%  more  surface  area 
than  the  elliptical  reflector  and  will  provide 
about  2  db  more  gain  accordingly - 

However,  the  elliptical  reflector  has  the 
advantages  of  having  lower  sidelobe  levels 
and  sharper  nulls  between  lobes,  which  are 
important  considerations  if  you  are  troubled 
with  co-channel  or  adjacent  channel  interfer- 
ence. In  addition,  the  elliptical  reflector  of- 
fers 20%  less  surface  area  for  wind  loading 
purposes,  Also^  there  is  no  reflection  of  un- 
wanted Second  Fresnel  Zone  energy  with  the 
elliptical  reflector  as  might  occur  with  the 
over-projecting  corners  of  the  rectangular  re- 
flector. The  keep  notch  that  occurs  in  Fig.  2 
where  1/K  is  about  .13  is  due  to  the  reflec- 
tion of  Second  Fresnel  Zone  energy.  For  op- 
timum performance^  1/K  should  be  designed 
around  0.3. 
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Fig*  4, 


Reflector  face  flatness 

The  reflector  face  should  be  essentially 
flat  at  microwave  frequencies.  The  face  must 
be  flat  to  within  1/8  of  the  wavelength  over 
the  face  of  the  reflector.  If  there  should  be 
deviations  from  flat  (not  to  exceed  1/8  of  a 
wavelength),  the  deviations  must  be  concave 
rather  than  convex. 

Deviations  of  about  3/4"  over  the  entire 
face  of  the  reflector  can  be  accommodated  at 
23  ghz  without  appreciably  degrading  the  sig- 
nal. Various  construction  techniques  may  be 
used  with  the  most  successful  being  a  cross 
ribbing  technique. 

Flat  reflectors  and  gain 

There  is  often  some  confusion,  even  in 
engineering  circles,  concerning  how  a  flat  sur- 
face can  have  ''gain/'  Gain  is  usually  defined 
as  an  increase  (or  decrease)  over  a  predeter- 
mined level.  The  predetermined  level  serves 
as  a  reference  point.  In  microw^ave  antenna 
work  the  most  common  reference  point  has 
been  established  as  the  isotropic  radiator  (a 
point  source).  Sometimes  a  dipole  will  be  the 
reference  source,  though.  The  dipole  has  a 
gain  of  2.15  db  referred  to  the  isotropic 
source,  so  if  conversions  are  necessary,  that 
value  should  be  used- 

Any  increase  in  aperture  over  the  isotropic 
point  source  will  result  in  more  energy  being 
radiated  or  redirected.  Thus,  the  more  ener- 
gy, the  more  **gain-" 

Quite  probably,  the  difficulty  in  realizing 
how  a  flat  surface  can  have  gain  relates  back 
to  another  popular  misconception  concerning 
parabolic  antennas.  This  misconception  is 
that  it  is  the  focussing  effect  of  the  parabolic 
antenna  that  provides  ''gain.''  Therefore,  goes 
the  faulty  conclusion,  since  there  is  no  fo- 
cussing with  a  reflector  that  is  flat  how  can 
there  be  gain? 


CASSETTE   TAPE    RECORDER 

After  lestmg  a  dozen  diflereni 
makes  of  cassette  tape  recorders 
we  found  that  the  Valiant  was  by 
far  the  easiest  to  use  The  fidelity 
is  good  and  the  pjush  button  sys- 
tem outstanding.  Has  battery  lev- 
el meter,  recording  level  meter, 
jack  for  feeding  hi  fi  or  rig,  oper- 
ates  from  switch  on  mike.  Great 
for  recording  DX  contacts,  friends,  ai  the  movies, 
parties,  unusual  accents,  etc.  Use  like  a  camera. 
Comes  with    mike,   stand,    batteries,    tape, 

SPECIAL,  ONLY  $53.00  Postpaid 

24  HOUR  CALENDAR  CLOCK 

This  beautiful  clock  reads 
the  day,  the  date  and  the 
time  in  large,  easy  to  read 
numbers.  Set  this  on  GMT 
and  never  make  a  mistake 
again  on  togging  time  or  date.  8x3!4x3Vj,  brushed 
aluminum  case.  Synchronous  seff-startrng  move- 
ment, 1 15v  60  cy.  Make  your  operating  desk  look 
outstanding  with    this  new  type  of   clock. 

24  HOUR  CLOCK.  $41.00  Postpaid 
12  HOUR  CLOCK.  $41.00  Postpaid 

TRAVEL-CLOCK   RADIO 

Eight    transistor    clock    radio, 

complete  with  ctock,  radio  al- 
arm and  slumber  setting!  Wei- 
ghs less  than  114  lbs.  Great 
gift  for  traveling  friend  or  rel- 
ative, Batteries  included.  Tray 
opens  to  hold  change,  etc. 

SPECIAL,  ONLY  $24.00  Postpaid 

AM-FM   DIGITAL   CLOCK    RADIO 

Here  is  somethmg  new-a 
digital  clock  (reads  num- 
bers directly)  plus  sensitive 
AM-FM  radio  with  AFC! 
■Compare  with  S60  Sony 
This  is  a  wonderful  radio  for  the  bedroom  or  kit- 
chen. Transistorized  radio.  Antenna  built  in  for 
local   stations.     Use  outside  antenna  for  distance. 

SPECIAL,  ONLY  $38.00  Postpaid 

DESK  NAME-CALL  PLATE 

Your  name  and  call  on  a  wal- 
nut grained  desk  plate  10" 
long  by  about  1"  high.  Up  to 
20  letters  and  spaces.  Vou 
can  have  your  full  name  or 
your  first  name  and  call  let- 
ters. SorrVc  no  zero  available 
identify  yonf  station  with  a  beautiful  desk  plate 

SPECIAL,  ONLY  $2.00  Postpaid 


Send  order  to:  ^...   ^^ 

REDLINE  Co.  Box  431,  Jaffrey  NH  03452 

{     J  Tape  recorder  {     I   Digital  clock  radio 

(     J   24  Hour  clock  I     )    12   Hour  digital  clock 

{     5  Travel  clock  radio    (     )   Desk  name  plate 
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Fig.  5,  Another  example  of  the  "Periscope" 
antenna  system,  A  question  often  asked 
with  regard  to  using  small  transmission  lines 
(such  as  7/8"  diameter)  is,  "Why  not  go  to  a 
larger  size  coax  to  cut  down  on  the  losses?" 
There  is  nothing  to  prevent  this  except  the 
economic  consideration.  As  the  transmission 
line  gets  larger  In  diameter  and  its  loss  goes 
down  the  cost  goes  up  drastically. 

The  simple  answer  is  that  it  is  not  focus- 
sing, as  a  characteristic  of  the  parabolic  an- 
tenna, that  provides  the  gain-  The  focussing 
is  merely  a  convenient  means  of  transition 
from  a  large  aperture  (the  dish)  to  a  closely 
spaced  smaD  aperture  (the  feed  device).  It 
is  projected  aperture  of  the  dish  that  provides 
the  gain,  not  the  focussing.  Since  it  is  the 
projected  aperture  that  provides  gain,  the 
flat  reflector,  with  its  projected  aperture, 
will  provide  gain  which  can  be  reliably  cal- 
culated and  measured  • 

Plane   reflectors   rather  than  back  to  back 
parabolas 

Plane  reflectors  are  extremely  efficient  de- 
vices. Commercial  production  line  models 
have  an  efficiency  of  99%  as  compared  with 
the  55%  efficiency  of  parabolas.  So,  if  a 
passive  repeater  were  to  be  made  from  a  pair 
of  back  to  back  parabolas,  the  passive  could 
be  made  from  a  plane  reflector  that  would  be 
about  6  db  smaller. 

As  an  example,  a  single  7x8  rectangular 
reflector  will  provide  as  much  gain  (with  a 
horizontal  included  angle  of  90  ^^  or  less)  as 
two  1  0'  parabolas  back  to  back. 

A  single  reflector  may  be  used  where  the 
angle  to  be  turned  is  about  135  •=•  -  140"  or 
less.  With  angles  greater  than  that,  the  effec- 
tive area  is  greatly  reduced  and  efficiency  of 
aperture  drops  off.  Then,  the  common  prac- 
tice is  to  use  a  pair  of  reflectors  closely  spaced 
to  get  the  "in-line''  jnicrowave  beam  over 
a  hill  or  other  in  line  obstruction*    Depend- 


Fig,  6.  What  are  near  field  and  far  fleJd? 
The  classical  definition  of  the  occurrence  of 
near  field  is  the  point  when  a  radiated  wave 
(The  microwave  beam)  intercepts  a  plane 
Surface  (the  passive  reflector)  and  the  dif- 
ference between  any  point  along  the  radiat* 
ed  wave  and  the  plane  surface  is  1/16  wave- 
length or  greater.  Note  that  either  moving 
the  passive  reflector  closer  to  the  source  or 
making  the  passive  reflector  larger  can  re- 
sult in  greatfng  a  near  field  situation.  It  wtti 
also  be  fourid  that  near  field  occurs  when 
the  computed  value  of  1/K  is  equal  to  2.5 
or  less,  i.e.,  2.3,  2.3,  0.3,  etc. 


ing  on  the  aperture  of  the  reflectors,  the  op- 
erating frequency  and  the  spacing  between 
them,  the  coupling  loss  with  the  double  re- 
flector will  be  less  than  1  db. 

Conclusion 

Reflector  technology  has  been  overlooked 
in  amateur  microwave  work.  Little  emphasis 
has  been  given  to  it.  With  the  development 
of  microwave  nets  it  would  be  a  simple  mat- 
ter to  interconnect  many  stations  in  an  area 
where  they  normally  would  not  enjoy  line  of 
sight  and  proper  Fresnel  Zone  clearance.  Use 
of  reflector  technology  would  eliminate  the 
need  for  tall  towers  to  provide  proper  path 
clearance* 

Reflectors  may  be  used  at  frequencies  as 
low  as  420-450  mhz.  They  may  be  used  even 
at  lower  frequencies  but  unless  the  spacing  is 
close  and  the  reflector  rather  large,  the  aper- 
ture gains  are  somewhat  low  with  the  reduced 
frequency. 

However,  each  situation  should  be  math- 
ematicaUy  calculated  to  determine  whether 
or  not  it  will  perform.  Use  of  any  rule  of 
thumb  is  to  be  avoided  since  no  rule  of  thumb 
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can  possibly  include  all  the  system  design 
parameters  and  therefore  no  rule  of  thumb 
can  possibly  be  accurate  except  by  accident. 
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NEW  BOOKS 

How  to  Use  Grid  Dip  Oscillators 

Complete  operating  data  on  the  uses  of 
the  grid-dip  osciUator  is  contained  in  the  re- 
vised second  edition  of  this  book  by  Rufus 
P.  Turner*  It  tells  in  clearly  written  text  with 
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Comes  with  5-section  antenna  and  earphone 
for  modulation  checking.  Invaluable  for  tun- 
ing any  transmitter.  Magnetic  base  for  mo- 
bile use*  only 
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easy  to  follow  diagrams  and  illustrations  how 
to  check  LC  circuits,  linear  and  coaxial  tanks, 
how  to  convert  a  signal  generator  or  rf  test 
oscillator  into  a  GDO  and  vice-versa.  It  gives 
step-by -step  instructions  on  measuring  induc- 
tance, test  and  align  TV,  radio  and  FM  recei- 
vers and  how  to  find  the  resonant  frequency 
of  an  anterma. 

Another  in  the  Rider  series,  it  is  available 
from  Hayden  Book  Co.,  Inc.,  New  York,  or 
from  your  distributor-  Price:  $2,95  paper- 
back. 

How  to  Select  and  Install  Antennas 

While  this  book  deals  primarily  with  the 
selection  and  installation  of  TV  and  FM  an- 
tennas, much  of  the  information  can  be  ap- 
plied to  ham  vhf  antennas-  Construction  and 
installation  details  are  well  covered.  The 
various  feedhnes  are  discussed  in  detail.  Lon 
Cantor,  the  author,  has  compiled  years  of 
experience  in  design  and  installation  of  vhf/ 
uhf/FM  antennas.  He  has  written  numerous 
articles  on  the  subject  for  the  leading  elec* 
Ironies  publications.  One  of  the  Rider  series. 

How  to  Select  and  Install  Antennas,  is  avail- 
able from  Hayden  Book  Company,  Inc.,  New 
York,  or  from  your  local  distributor.  Price: 
$3.95  paperbound. 
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New  Magazine  Planned 

There  has  been  rather  continuous  pressure 
for  us  to  expand  the  coverage  of  73  to  in- 
clude short  wave  listening  and  citizens  band 
materiaL  These  are  allied  hobbies,  I  grant, 
and  few  amateurs  have  come  into  hamming 
other  than  through  one  or  both  of  those 
avenues,  yet  I  have  felt  that  I  would  prefer 
to  keep  73  a  ham  magazine  pure  and  simple 
and  leave  CB  and  SWL  coverage  to  others* 

Those  of  you  who  are  interested  in  SWL 
know  that  there  has  been  all  too  little  infor- 
mation published  in  this  field.  And,  frankly, 
1  am  not  impressed  with  the  activities  of 
some  of  the  CB  magazines.^  They  seem  to 
pander  more  to  the  base  elements  of  the 
''hobby"  than  to  try  and  provide  leadership- 

In  aU,  I  feel  that  there  is  a  need  for  a 
magazine  aimed  at  the  beginning  radio  hob- 
byist. 73  is  far  too  technical  for  the  beginner 
and  we  need  a  magazine  which  can  help  the 
rank  novice  into  the  many  interesting  facets 
of  radio  and  electronics  hobbies.  According- 
ly, we  axe  starting  to  work  here  at  73  to  lay 
out  the  first  few  issues  of  a  new  magazine 
and  I  am  hoping  that  the  readers  of  73  will 
support  the  idea  since  the  basic  scheme  is  to 
bring  more  people  into  amateur  radio  as  an 
end  result. 

We  will  need  articles-  .  ,and  plenty  of 
them.  This  has  made  73  successful  and  it 
just  might  work  again.  In  the  CB  field  we 
will  look  for  articles  on  tests  of  commercial 
equipment.  .  on  simple  accessories  that  can 
be  bought  or  built,  .  .on  antennas.  .  /mobile 
installations.  ,  .articles  of  discussion  of  rules 
and  proposed  rule  changes,  .  .the  most  basic 
of  theory  articles.  ,  .reviews  of  books.  .  .dis- 
cussions of  good  and  bad  operating  practices 
.  *  .or  anything  else  that  you  think  would  be 
of  value  to  the  CB  operator.  SWL's  will  be 
interested  to  read  about  new  equipment, 
how  to  SWL  with  RTTY,  with  FAX,  on  TV 
,  ,  .unusual  SW  stations.  .  .what  to  hear  on 
different  bands.  .  police*  .  .ship-to-shore.  .  . 
aircraft.  .  .weather.  .  mews.  .  .etc. 

Novice  amateurs  also  need  a  lot  of  help 
toward  their  General  Class  license  and  they 
have  been  just  about  forgotten  by  everyone. 
We  need  articles  on  tests  of  Novice  equip- 
ment, ,  .simple  rigs  for  the  Novice  to  build.  .  . 


accessories.  ,  .discussions  of  operating  on  the 
various  Novice  bands,  .  .Novice  contests.  .  - 
Novice  DX. 

Short  wave  listening  can  be  a  lot  more 
than  just  sitting  back  and  listening  to  Radio 
Moscow  tell  us  what  rotters  we  are.  Al- 
though it  is  fascinating  at  times  to  listen  to  a 
country  that  has  just  sent  their  army  into 
another  country  to  subjugate  it  trying  to  tell 
us  over  the  air  that  we  are  imperialist  war- 
mongers. Short  wave  listening  today  can  in- 
clude, it  seems  to  me,  tuning  in  directly  on 
the  satellites,  the  moon  capsules,  getting 
weather  maps  from  satellites  or  from  the 
weather  services  by  facsimile,  getting  news, 
stock  quotations,  or  whatever  by  Teletype, 
tuning  for  long  distance  stations  down  on  20 
khz.  Short  wave  listening  can  be  more  fun 
today  than  it  ever  was  in  the  past,  if  only  the 
information  can  be  brought  out  on  what  is 
going  on  and  how  to  get  in  on  it, 

CB,  a  dirty  word  to  many  amateurs,  has  a 
lot  of  possibilities  too.  I  don't  think  it  is 
really  necessary  to  encourage  illegal  CB  op- 
erations. A  growing  number  of  amateurs  are 
using  CB  because  it  permits  them  to  do  some 
things  that  are  not  possible  with  amateur 
radio.  If  the  abuses  of  CB  could  be  dis- 
couraged the  service  would  be  of  tremendous 
value.  Many  of  us  need  a  simple  and  relative- 
ly inexpensive  communications  medium  for 
business  and  this  means  CB,  Perhaps  we 
would  like  to  be  able  to  keep  in  touch  with 
the  wife  or  family  while  working  or  driving 
not  far  from  home,  ,  ,CB  again. 

If  I  were  a  newcomer  into  radio  these  days 
there  is  no  question  whatever  that  I  would 
immediately  get  started  on  CB.  This  is  a 
logical  first  step.  Without  encouragement  I 
might  get  hung-up  there  and  never  get  further- 
Thousands.  .  .or  even  tens  of  thousands  are 
getting  hung-up.  Amateur  radio  has  a  lot  to 
offer  these  fellows.  .  ,and  they  have  a  lot  to 
offer  amateur  radio.  We  need  to  urge  them 
along.  .  .get  them  iiito  our  radio  clubs.  .  .get 
them  into  theory  and  code  classes- 

As  publication  nears  ITl  let  you  know  a- 
bout  subscription  prices  and  when  the  first 
issue  should  be  out.  We're  sort  of  aiming  at 
this  fall  and  I  expect  that  the  cover  price 
will  be  50^  and  the  subscription  rate  about 
$5  for  one  year  and   $10  for  three  years. 

The  pay  for  articles  will  be  a  little  less 
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than  for  73.  .  .this  reflects  the  smaller  cir- 
culation, probably  starting  at  about  25,000, 
and  the  simpler  type  articles  involved.  So, 
authors  and  prospective  authors,  make  your 
hobby  pay*  •  .write  some  articles. 

Free  Trip  To  Bermuda 

The  tenth  annual  Bermuda  Amateur  Radio 
Contest  is  upon  us.  Two  free  trips  to  Ber- 
muda for  both  the  CW  and  phone  winners 
plus  a  week  at  the  Carlton  Beach  Hotel  add 
spice  to  this  contest.  Phone  0001  GMT 
June  22  to  0200  June  23,  and  CW  0001 
July  20  to  0200  July  2L  80-40-20-1 5-10 
meters.  Three  points  per  contact,  multiplier 
one  for  each  band,  one  for  each  Parish  con- 
tacted. Logs  to  BARC,  Box  275,  Hamilton, 
Bermuda- 

Visitins!  Switzerland? 

Visitors  to  Switzerland  may  now  obtain  a 
three  month  temporary  license  by  sending  an 
application  to  Posts  &  Telegraphs  Depart- 
ment, Berne,  Switzerland  together  with  a 
photo  copy  of  your  home  station  license- 
Reciprocal  Licensing 

During  the  last  year  agreements  were 
signed  between  the  U.S.  and  Indonesia, 
Monaco,  Ghana,  Badbados,  and  Ireland. 
Denmark  is  still  pending.     The  total  is  now 

37  countries  plus  Canada, 

73  vs  Contests? 

One  of  our  readers  wrote  recently  sug- 
gesting that  73  start  running  some  contests. 
We  have,  so  far,  avoided  this  sort  of  mis- 
beliavior.  I  could  be  sanctimonious  about 
it  and  point  to  the  unending  number  of 
contests  filling  our  bands  with  fruitless 
QRM,  However,  looking  at  the  other  side  of 
the  coin  (a  nasty  practice  of  mine),  the 
reason  our  bands  are  so  filled  with  contest 
activity  is  that  so  many  operators  have  fun 
that  way* 

Wouldn't  it  be  fun,  methinks,  if  some 
reader  could  come  up  with  a  corking  good 
new  DX  contest?  It  would  be  even  more  fun 
if  a  serious  DX'er  (whatever  that  is)  or  a  DX 
club  would  volunteer  to  run  a  DX  contest 
You  know,  score  the  logs,  send  out  the 
certificates,  and  all  the  hard  work.  I  suspect 
that  I  could  put  in  a  good  word  and  get  73 
to  publicize  the  contest,  provide  the  certifi- 
cates, some  postage  money,  and  run  the  top 
winning  score.     Perhaps  there  is  really  no- 


thing new  in  DX  contests  possible?  I  wondei 
if  there  really  is  any  way  to  set  up  the 
scoring  so  that  ops  in  different  countries 
have  a  relatively  equal  chance  of  winning? 
Probably  not. 

Or  might  there,  perchance,  be  a  club  or 
even  one  fellow  with  one  hell  of  a  lot  of 
time  and  energy  who  would  like  to  run  a 
neverending  set  of  state  QSO  parties?  Not 
Hkely,  Just  imagine,  without  bogghng  your 
mind,  starting  with  Alabama  in  January  and 
having  a  contest  every  lousy  weekend  until 
Christmas,  ending  with  Wyoming.  Maybe  a 
snappy  twelve  hour  panic,  starting  at  noon 
and  ending  with  the  Cinderella  chimes  each 
Saturday.  And  how  about  a  giant  al Estate 
QSO  party  during  Christmas  week?  Boggled 
on  that,  eh? 

Now  that  the  good  old  CQ  VHF  contests 
have  dried  up  and  blown  away  all  we  have 
are  those  three  time  dishonored  QST  VHF 
contests.  Are  they  enough?  Are  they  too 
much?  Or  should  we  put  on  our  little  old 
thinking  cap  and  work  up  a  fascinating  new 
set  of  rules  for  a  contest  along  in  July? 
And  maybe  one  durmg  Christmas  week  for 
those  not  interested  in  working  all  states? 
Only  if  you  think  up  the  rules,  the  scoring, 
take  care  of  the  logs,  fill  out  the  certificates, 
and  write  up  the  results  for  73.  Otherwise 
send  the  idea  over  to  one  of  the  other  ham 
magazines  and  let  them  botch  it  up, 

,  .  .Wayne 


FCC   RM-  1311 

The  present  regulations  permit  an  Extra 
Class  licensee  who  has  been  licensed  at  least 
25  years  to  apply  for  a  two  letter  call.  The 
FCC  now  proposes  to  accept  licenses  issued 
by  foreign  governments  at  least  25  years  ago 
in  addition  to  FCC  issued  licenses. 

One  must  have  had  a  license  better  than  a 
Novice  or  Technician  grade  for  two  years  be- 
fore he  can  apply  for  an  Fxtra  Class  license. 
The  FCC  now  proposes  to  accept  foreign  is- 
sued licenses  equivalent  to  the  General  Class 
or  better  as   well   as    FCC   issued    licenses. 

Comments,  pro  and  con,  should  be  sen  I  to 
the  FCC  before  July  25  th  and  replies  to  lluise 
comments  are  due  by  August  11th.  Original 
and  14  copies,  as  usual. 
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Raiph  Hanna,  W8QUR 
3023  Emmick 
Toledo,  Ohio  43606 


VFO 


the 


Heath  HW  18-3 


Even  more  fun  on  160M 


In  my  recent  article  on  the  Heathkit  HW 
18-3,  it  was  pointed  out  that  a  VFO  would 
be  a  very  nice  addition  to  tliis  excellent  160 
meter  SSB  transceiver.  I  used  the  LMO  in  the 
SB  100  with  such  good  results  that  I  decided 
it  would  be  real  nice  to  build  a  VFO  of  some 
sort  right  into  the  HW  18-3. 

The  pictures  show  the  results.  The  one 
with  the  digital  dial  is  real  nicib  if  you  insist 
on  direct  reading  of  the  frequency.  This  is 
not  easy  and  the  dial  is  not  cheap.  The  other 
dial  makes  a  very  neat  looking  installation 
with  a  minimum  of  cost.  Everything  that  is 
needed  for  $3.00.  The  only  drawback  is  that 
this  method  uses  the  clarifier  capacitor  and 
linear  readout  is  impossible.  A  tuning  table 
or  graph  can  be  made  that  will  be  accurate  to 
a  half  khz.  To  get  a  good  band  spread^  a  22 
picofarad  capacitor  is  used  in  series  with  the 
clarifier  capacitor  as  shown  in  the  wiring 
diagram.  This  allows  the  rig  to  be  tuned 
over  any  100  khz  segment.  Since  the  whole 
set  must  be  retuned  for  anything  else,  this 
was  considered  the  best  way. 

The  added  capacitors  were  all  mica*  I 
used  what  I  had  but  500  volt  would  be  suit- 
able.  The  original  capacitors  were  not  re- 
moved and  the  new  ones  were  soldered  direct- 
ly to  the  foil  side  of  the  board.  100  pico- 
farad capacitor  is  (or  was)  c  21 1  that  was  in 
series  with  clarifier  capacitor. 

The  coil  is  15  turns  of  No.  28  wire  on  a 
Miller  nylon  slug  tuned  coil  form.  Any  ma- 
terial is  OK  for  the  coil.  I  do  not  recommend 
nylon  for  anyone  doing  much  experimental 
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Thrs  Inexpensive  dtgttaJ  dial  readout  Ts  nice, 

work  as  they  melt  very  easily.  The  slug  is 
used  to  bring  the  VFO  into  the  operating 
range  and  this  makes  it  easy  to  adjust-    I 

reamed  one  of  the  holes  in  the  subpanel 
you  put  the  screwdriver  through  to  tighten 
the  slide  switches  in  place. 

Once  all  the  parts  are  installed,  it  is  a 
simple  matter  to  adjust  the  slug  to  receive 
(and  transmit)  on  the  lowest  frequency  to  be 
used.  If  you  have  a  frequency  meter  such  as 
a  BC  211  or  a  Navy  LM,  then  you  have  no 
problem.  You  can  either  feed  in  a  signal 
from  1 800  khz  to  2000  khz  or,  better  yet, 
listen  for  the  osciUator  in  the  fieq  meter.  I 
say  this  because  at  1800  khz  range  you  are 
working  with  the  5th  harmonic  and  may  pick 
the  wrong  one.  There  is  no  question  in  the 
5  mhz  range  as  this  is  the  second  harmonic 
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Fig.  1,    VFO  circuit  for  HW18 

of  the  high  range  of  the  freq  meter  If  you 
use  the  high  range  then  for  1800  khx  the 
osciUator  will  be  at  5.1935  mhz.  At  1900 
khz  it  would  be  5.2935.  With  this  informa- 
tion you  can  easily  figure  the  other  settings 
for  the  freq  meter. 

If  you  do  not  have  a  freq  meter  then  you 
can  do  fairly  well  with  a  broadcast  receiver 
that  you  can  assume  is  aligned  fairly  accurate- 
ly at  an  IF  of  455  khz.  Place  the  receiver 
close  to  the  antenna  of  the  HW  18-3  and 
tune  in  a  station  as  close  to  1345  khz  as  you 
can.  The  BC  receiver  oscillator  will  be  very 
close  to  1800  khz.  1445  khz  on  the  BC  re- 
ceiver gives  1900  khz.  In  between  points  can 
be  selected  by  adding  455  khz  to  the  BC 
frequency.  Of  course,  if  you  have  a  receiver 
with  a  100  khz  calibrator  then  you  can  use 
this.    Connect  the  IfW  18-3  antenna  connect- 


'3.     Simple.     Works. 

or    directly    to   the   receiver  antenna   post. 

The  direct  read-out  dial  takes  a  lot  of  work 
to  get  the  values  of  the  capacitors  right.  The 
capacitor  I  used  was  one  from  an  HW  12  that 
had  a  4  1/2  to  1  planatary  drive.  Since  the 
capacitor  only  turns  180  degrees,  the  dial 
read-out  about  225  digits  so  that  by  putting 
a  figure  1  on  the  case  read-out  was  direct  in 
khz.  The  big  problem  is  adjusting  the  capaci- 
tors to  cover  the  range  exactly.  The  capaci- 
tor used  was  47  picofarad  with  an  8-30  pico- 
farad for  final  tuning.  You've  got  to  juggle 
back  and  forth  between  this  and  the  coH  slug 
to  get  perfect  tracking  but  it  can  be  done. 

The  little  planatary  drive  (Lafayette  99  H 

6031)  works  real  well  and  so  as  not  to  drill 
any  holes  in  the  panel ,  a  spacer  was  made  2 
inches  in  diameter  with  a  1  inch  hole  about 
1/2  inch  thick.  A  thin  metal  plate  was  attach- 
ed to  the  back  with  countersink  screws.  The 
dial  is  attached  using  only  the  two  bottom 
screws.  The  spacer  and  plate  are  held  on  by 
the  nut  holding  the  capacitor.  A  5/16  inch 
hole  was  bored  in  the  bottom  of  the  spacer 
to  get  in  to  tighten  the  set  screw  on  the  shaft. 
I  am  sure  that  once  you  have  made  this 
addition  to  the  HW  18-3  you  wiQ  find  a 
whole  new  world  of  fun  on  the  "top  band,'* 

.  .  .W8QUR 
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IC   Breadboards 

While  working  with  Integrated  Circuits,  I 
soon  found  that  some  means  of  mounting 
the  IC's  had  to  be  devised  because:  (1)  the 
leads  on  an  IC  are  much  too  small  to  work 
with  conveniently;  and  (2)  if  I  soldered 
directly  to  the  IC,  I  would  probably  have 
destroyed  it  after  a  small  amount  of  ex- 
flferimehting,  because  of  the  heat,  I  was 
fortunate  because  my  first  contact  with  IC's 
was  through  Kaye  Engineering's  integrated 
circuit  kit  which  contains  two  Fairchild 
uL914  and  two  printed  circuit  mounting 
boards.     The  PC  mounting  boards  are  my 


Fig.  h 

concern  here.  Fig,  I  left  shows  one  of  the 
boards  (and  its  IC)  contained  in  this  kit- 
Fig.  1  center  shows  a  homemade  PC  mount- 
ing board  with  a  14  pin  IC  on  if.  This 
board  is  hard  to  work  with  because  of  the 


small  width  of  the  copper  strips  to  the  mid- 
dle pins.  The  board  shown  in  Fig,  1  right  is 
a  solution:  by  curving  the  copper  strips  there 
are  large  soldering  pads  for  each  pin. 

The  boards  are  easy  to  duplicate.  The  left 
board  can  be  made  from  a  2''  by  2"  piece  of 
copper  clad  board,  a  few  inches  of  1/8''  wide 
resist  tape^  and  eight  resist  circles.  Set  it  up 
as  in  the  picture  and  etch.  The  center  board 
was  made  by  scoring  through  the  copper  on 
a  piece  of  PC  board  and  pulling  off  the  un- 
wanted copper  foil.  This  is  the  least  messy 
method  of  making  these  boards  and  can  be 
used,  if  instead  of  soldering  parts  directly  to 
the  PC  board,  wires  are  used  to  connect  from 
the  PC  board  to  the  external  circuitry.  The 
left  board  was  mpde  using  Scotch  tape  to 
cover  the  areas  of  Foil  that  are  wanted.  Set  it 
up  as  in  the  picture  and  etch, 

I  have  shown  boards  for  only  two  types 

of  ICcases;but  by  using  the  same  techniques, 

boards  can  be  made  for  any  size  and  shape 

IC,    You  will  find  these  IC  PC  breadboards 

will  make  experiments  and  projects  using  IC 

much  easier. 

Richard  Roth,  WB2UMH 
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Whip  Antenna   Add  -  On 


John  J.  Schuhz,  W2EEY/1 
40  Rossie  St. 

Mystic,  Connecticut    06353 


Various  simple  "add-on''  attachments  for 
vhf  mobile  whip  antennas  are  described 
which  can  be  used  to  modify  the  directive 
pattern  or  even  the  radiation  polarization  of 

the  basic  antenna.    Most  of  them  provide  a 

significant  gain  factor. 

Often  one  wishes  to  mount  only  a  simple 
whip  antenna  on  an  automobile  for  use  on 
vhf  bands.  Such  an  antenna  suffices  in  many 
cases  for  local  contacts  while  "in  motion/' 
especially  in  large  city  areas.  However,  when 
outside  the  local  area  and  especially  when 
the  automobile  is  stationary,  one  often 
requires  or  can  utilize  a  more  effective  an- 
tenna if  any  contacts  are  going  to  be  made 
with  reasonable  signal  levels. 

One  can  take  two  approaches  towards 
this  type  of  antenna  problem.  The  one  ap- 
proach used  by  many  vhf  mobile  enthusiasts 
for  stationary  liili-top  operating  is  to  pack  a- 
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Fig*  1*  Addition  of  phasing  stub  and  VaA  ra- 
diator to  basic  %A  whip  retains  vertically 
polarized  radiation,  omnidirectional  in  the 
horizontal  plane  but  with  about  3  db  gain  in 
the  vertical  plane. 


long  a  full-size  beam  and  mast.  Unpacking, 
assembling,  connecting,  etc.  of  siich  an  an- 
tenna can  be  quite  a  chore.  Of  course,  the 
results  are  often  worth  the  effort  as  far  as 
vhf  dx  is  concerned.  The  other  approach  is 
to  utilize  some  form  of  auxiliary  antenna 
structure  which  can  simply  and  quickly  be 
attached  to  the  mounted  whip  antenna 
whenever  the  automobile  is  stationary-  A 
number  of  problems  arise  when  one  tries  to 
devise  such  an  auxiliary  antenna  structure. 
It  must  provide  a  significant  improvement  in 
antenna  performance,  not  upset  the  match- 
ing conditions  to  any  great  degree  to  the 
whip  antenna,  be  relatively  simple  in  con- 
struction and  yet  attach  to  the  mounted 
whip  in  much  the  same  fashion  as  a  cap  is 
put  on  a  bottle  —  a  rather  tall  order. 

This  article  discusses  some  of  the  prob- 
lems that  are  involved  in  devising  such  an 
auxiliary  antenna  '"add-on"  structure.  Sev* 
eral  designs  are  presented,  but  none  of  the 
designs  will  instantly  transform  a  simple  mo- 
bile whip  into  the  equivalent  of  a  10  ele- 
ment beam.  The  determined  vhf  hill-top  dx 
enthusiast  will  still  have  to  take  along  his 
beam  for  best  results.  However,  the  *'add' 
ons''  described  will  significantly  improve  an- 
tenna performance  under  specific  condi- 
tions, and  they  really  are  as  easy  to  use  as 
putting  a  cap  on  a  bottle, 

Basic  Considerations 

Adding  an  auxiliary  structure  to  a  V^X 
whip  mounted  in  the  middle  of  the  roof  of 
an  automobile  has  certainly  been  done  be- 
fore. Fig.  1,  for  instance,  shows  the  addition 
of  a  *A  X  element  to  the  basic  Y4  X  whip. 
The  phasing  stub  is  necessary  to  insure  the 
same  direction  of  current  flow  in  the  V4  X 
and  Yi  X  radiating  elements  and,  therefore, 
prevent  the  vertical  radiation  pattern  from 
splitting  and  sending  most  of  the  radiation 
out  at  useless  high  angles.     Otherwise,  the 
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Fig,  2.  Old  style  window  antenna.  Its  single 
wrre  feed  system  idea  is  used  as  the  basis  for 
other  antenna  types  shown, 

phasing  stub  need  not  be  used  as  far  as  im- 
pedance matching  the  added  Vi  \  element  to 
the  basic  whip  is  concerned.  The  phasing 
stub  itself  can  be  formed  of  stiff  wire  rod 
wound  in  a  circle  around  the  vertical  ele- 
ments. A  gain  of  about  3  db  will  result  but 
the  radiation  will  still  be  vertically  polarized 
and  omnidirectional  in  the  horizontal  plane. 
One  can  extend  this  design  to  as  many  ele- 
ments as  desired  but  the  basic  radiation  char- 
acteristics will  not  change,  except  for  gain 
in  the  horizontal  plane- 

Another  cdficept  is  necessary  to  modify 
the  performance  of  the  basic  whip  antenna. 
The  concept  which  the  author  developed  is 
based  upon  the  old  Windom  antenna  idea 
(Fig.  2).  Old-Timers  will  remember  this 
form  of  off  center  fed  dipole  very  v^elL  It 
used  a  single  wire  feed  line  which  represent- 
ed about  a  600  ohm  feed  system  using  an 
earth  return  path  for  the  '*missing"  half  of 
the  usual  2  wire  feed  line.  Due  to  the  earth 
return  path,  it  performed  best  over  earth  of 
high  conductivity. 

The  usual  mobile  mountijig  of  a  vhf  an- 


I/4A 


1/4^ 


I/4A  MOUNTED 


1/4A 


r^ 


tcnna    provides   an    cxLcllcni    high    ci>mliK 
tivitv  ground  path  vki  the  jiil omo hilc  hod\ 
So,  ground  conductivity  is  iu>l  a  pnibkin  in 
adopting    the   "Windonf*   feed   system   eiui 
cept   to  a  mobile  whip.     What   is  dillerenr. 
however,    is    the    impedance    rekiliiMislnpN 
The    'Windom"  feed   line  \\i\%  connect eil  to 
the    dipole    flat -I  op    at    a    point    oi\^   eenUi 
\^hich  provided  about  a  600  ohm  inipetLuke 
The  transmitter  end  of  the  feed  line  w.is  c,\\v 
nee  ted  |o  an  antenna  eoiipler  sel   \o  nijicli 
the  feed   line   impedance.      If  the  Vi  A  mo- 
bile   whip    is    visuuli/.ed    as    the    ^^WiiuKm]]" 
feed   line,  it   does  tiot  nuitcli  the  ini|ieiUuue 
of  the  coaxial  feed  line  (o  uIul-Ii  one  eiul  is 
attached.    The  only  way  the  impedances  will 
match  is  if  the  ^  X  whip-turned  ^^Wiiulonr' 
tVed  line  also  acts  as  a  \a  A  transmission  hue 
impedance  transformer  between  the  eoa\i.il 
transmission  Hne  and  the  antenna  struct uie 
which   it    feeds.     This  requires  ihal   itie  an- 
tenna structure  (the  whip  "add-on")  [iresenl 
a  very  high  impedance  at  the  point  of  ctm- 
nection. 

Typical  *'Add-On''  Designs 

If  one  understands  the  feed  system  eori- 
cept  explained  in  the  precedinp  paraiuaphs, 
it  is  possible  to  study  antenna  muniujls  jnd 
find  many  designs  that  could  he  used  js 
whip  ''add-ons/*  The  few  that  are  presenled 
here  are  relatively  simple  anJ  seem  lo  work 
welL 

Fig,  3  shows  two  configurations  The 
Spider-Leg  (A)  provides  mainly  hori/xmldiy 
polarized  radiation  with  a  hidirectitmal  ra- 
diation pattern  centered  on  the  intersection 
of  the  legs.  The  hori/ontally  polan/ed  ra- 
diation could  be  further  emphasized  by 
keeping  the  entire  length  of  the  legs  inounl- 
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Fig.  3.  "Spider-leg"  conf iguratron  (A)  provided  combmation  horizontally  and  verticaMy 
polarized  radiation.  Modified  "bobtail"  configuration  (B)  produces  quite  directional 
verticaMy  polarized  signal. 
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ed  horizontally-  Although  it  was  not  tried, 
some  gain  in  the  horizontal  plane  could  pos- 
sibly be  achieved  by  making  the  legs  longer 
in  multiples  of  Vi  X. 

The  modified  ''Bobtail"  antenna  of  Fig-  3 
(B)  produces  a  vertically  polarized  signal  but 
one  with  a  fairly  good  amount  of  gain 
(about  7  db).  The  radiation  is  bidirectional 
and  broadside  to  the  array  (in  and  out  of  the 
page  as  the  antenna  is  shown)* 

Fig-  4  shows  a  more  elaborate  ''Zig-Zag*' 
^'add-on'^  In  spite  of  its  appearance,  the  ira- 
diation  produced  is  mainly  horizontally  po- 
larized with  several  db  of  gain  and  a  bidirec- 
tional radiation  pattern.  Due  to  the  current 
reversal  that  takes  place  every  Vz  X,  the  ver- 
tical components  cancel  while  those  in  the 
horizontal  plane  enforce  each  other.  If 
found  more  convenient  structurally,  the  an- 
tenna can  be  mounted  with  the  first  element 
horizontal  to  form  a  staircase  outline,  but 
this  would  result  in  the  production  of  some 
vertically  polarized  radiation. 

Although  not  tried,  it  would  seem  to  be 
feasible  to  form  beam  antennas  by  place- 
ment of  parasitic  elements  either  in  front  of 
or  in  back  of  the  main  antenna,  The^spacing 
would  have  to  be  kept  fairly  wide  (%  X  or 
more)  in  order  not  to  appreciably  lower  the 
feed  point  impedance  of  the  main  antenna 
since  there  is  no  way  to  adjust  the  ""match" 
to  the  main  antenna. 
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Fig.  4.  '*Zig-2ag"  confrguration  provides 
directive  horizontally  polarized  radiatfon. 
Two  sections  are  shown  but  only  one  may 
be  used,  \1  desired.  The  gain  will  be-  reduced 
but  the  polarization  will  remain  horizontal. 


Construction 

Depending  upon  how  durable  one  wishes 
to  make  an  "add-on,"  it  can  be  constructed 
from  anything  from  No.  8  to  No.  10  wire  to 
3/16"  or  1/4"  duraluminum  rod.  It  is  sug- 
gested that  for  initial  experimentation,  the 
*'add-on"  be  constructed  from  heavy  guage 
wire  with  wooden  or  plexiglas  rods  used 
for  insulated  support  structures  when  neces- 
sary. The  "add-on"  can  be  secured  to  the 
whip  by  a  variety  of  means  from  clips  to 
clamps.  One  of  the  handiest  found  by  the 
author  was  the  use  of  electricians'  small  U- 
shaped  cable  clamps,  available  in  most  large 
hardware  stores.  The  "add-on"  structure 
made  of  wire  can  be  soldered  to  the  flat  side 
of  the  U-clamp  surface. 

An  swr  meter  should  be  inserted  in  the 
coaxial  transmission  line  to  the  whip  to  de- 
termine the  effect  upon  swr  when  the  "add- 
on" is  used.  Generally,  the  swr  should  not 
change  to  any  great  degree.  It  may,  in  fact, 
even  improve  slightly  in  some  cases^  depend- 
ing upon  how  good  the  original  match  was, 
by  canceling  some  reactive  components. 

The  improvement  in  performance  can  be 
checked  with  another  station  by  simple  com- 
parison checks.  When  making  such  checks, 
however,  due  consideration  should  be  given 
to  the  fact  that  sorhe  '^add-ons"  will  change 
the  polarization  characteristics  of  the  radiat- 
ed signal  Therefore,  the  station  with  which 
checks  are  made  should  have  available  an  an- 
tenna that  will  match  the  polarization  of  the 
radiated  signal.  If  this  is  not  observed,  very 
confusing  results  will  occur  as  in  short  dis- 
tance line-of-sight  contacts,  an  antenna  pola- 
rization difference  between  stations  can 
easily  produce  a  20  db  loss  in  the  received 
signal- 
Summary 

The  convenience  of  being  able  to  simply 
add  a  few  elements  to  a  whip  antenna  and 
modify  or  improve  its  performance  without 
readjustments  or  disturbing  transmission  line 
connections  is  difficult  to  describe.  One  is 
inclined  to  stop  the  automobile  for  contacts 
just  so  the  '*add-on"  can  be  used. 

As  was  mentioned  before,  many  varia- 
tions of  the  **add-on"  described  are  possible. 
It  is  not  claimed  that  they  are  the  best  that 
can  be  devised  and  the  reader  should  ex- 
periment with  various  designs  -  following  the 
concept  presented  for  using  the  basic  whip 
antenna  as  the  equivklent  of  a  singlewire 
feed  line. 
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2N5188 


Exciter 


Frank  C.  Jones,  W6AJF 
850  Donner  Avenue 
Sonoma,  California  95746 


The  RCA  2N5188  power  transistor  is  a 
recent  type  rated  at  4  watts  maximum  dissi- 
pation and  is  available  for  55  cents  apiece.  It 
was  designed  for  core-driver  and  line  driver 
as  well  as  class  C  ^7  service.  Its  f|-  of  325  mhz 
means  it  will  operate  well  up  thru  50  mhz  in 
class  C  operation,  and  fairly  well  up  thru  the 
144  mhz  or  two  meter  band.  Some  2N5188 
transistors  are  better  at  144  mhz  than  others, 
so  the  ''hotter"  ones  should  be  used  in  the 
last  two  stages  of  the  exciter  illustrated  here* 
These  transistors  were  used  throughout  the 
exciter. 

The  2N5188  has  a  maximum  rating  of  25 
volts  from  collector  to  emitter,  and  5  volts 
from  base  to  emitter.  The  maximum  power 
rating  of  4  watts  is  for  a  case  temperature  of 
25*^  C.  Allowing  for  some  temperature  rise 
(at  a  derating  of  23  mw  per  ^  C)  and  the  use 
of  small  heat  radiators,  still  means  that  about 
1  to  2  watts  input  can  be  run  into  these  tran- 
sistors.  In  this  exciter,  the  output  amplifier 
runs  about  1  to  P/i  watt  input  with  from  A 
to  .5  watt  output  on  CW,  with  a  12  volt  bat- 
tery power  supply.  An  18  volt  supply  and 
large  heat  radiator  should  result  in  more  than 
one  watl  output,  CW  keying  probably  could 
be  done  in  the  base  bias  resistor  return  con- 
nection to  ground  of  any  stage  or  two  stages. 

The  2N51§8  output  amplifier  was  com- 
pared wilh  2N3512  and  2N3553  Iransistors. 
The  latter  was  about  205^vt>etter  in  output  at 
148  mhz  but  cost  about  nine  times  as  much 
as  the  2N5188.  The  2N3553  isn't  too  effec- 
tive with  a  12  volt  supply,  being  designed  for 
28  volt  operation,  so  these  tests  at  ]  2  volts 
weren't  really  fair  to  the  2N3553  costing 
nearly  S5  each. 

The  rf  exciter  shown  in  the  photographs 
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Top  view  of  2N518S  exciter.  Crystal  oscil- 
lator, buffer  and  tripler  along  tfre  top  of  the 
8x4"  copper  plated  board.  The  doubler,  buf- 
fer and  final  amplifier  are  toward  the  lower 
edge. 

and  in  the  circuit  diagram,  was  built  on  a 
piece  of  copper  plated  bakehte  or  epoxy 
hpard  4x8  inches  in  size*  This  fits  into  a 
4x8x2  inch  chassis  as  a  bottom  cover  and 
shield  can.  ITie  copper  plating  makes  a  good 
ground  surface  for  mounting  small  variable 
condensers  and  can  be  soldered  to  with  a  25 
or  50  watt  soldering  iron.  By-pass  condenser 
and  emitter  leads  should  be  very  short  to 
help  maintain  stability. 

Two  types  of  heat  radiators  were  used  on 
the  transistors.  Both  types  are  snug  fitting 
on  the  TO-39  transistor  case.  The  ''fin''  type 
is  less  expensive  unless  one  happens  to  find 
the  smaller  '"ribbed"  type  in  the  surplus  mar- 
ket. The  two  ribbed  units  shown  in  the  top 
view  are  surplus  radiators  or  coolers  and  were 
used  on  the  oscillator  and  buffer  stage.  The 
first  two  transistors  do  not  require  a  cooler 
since  their  collect: or  current  runs  between  15 
and  30  ma,  at  12  volts,  but  the  following 
tripler.  doubler  and  ajnplifiers  do  warm  up 
and  need  one  type  or  the  other.  The  collec- 
tors are  connected  to  the  TD-39  case,  so  a 
large  cooler  or  radiator  does  increase  the  8 
pf  output  capacitance  somewhat.  This  effect 
can  be  taken  care  of  in  the  circuit  design. 
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Fig*    1.     Schematic   of  the  2N5188   exciter. 

L1-L2     10  turns  22  enamel  5/16'"  long,  %*' 

diameter,    Fr.  slug  coil  form. 

L3  20  T  24C,  34"  long  by  'A"  diameter  poly 

rod  form. 

L4  10  T  #18,  3/4"  fong  %"  diameter  tap  3 

turns  up. 

L5  10  T  #24C,  'A"  long  by  !4"  diameter  poly 

rod  form. 

L6  6  T  #18,  3/4"  long,  K"  diameter  tap  2% 

turns  up. 

L7  6T  #18,  1"  long,  %"  diameter  tap  2  turns 

up. 

L8  5T  #14,  5/8"  long,  B/16"  diameter  tap  1 

turn  up, 


The  2N5188  transistors  were  found  to  be 
quite  stable  at  two  meters  in  grounded  emit- 
ter circuits,  without  any  form  of  neutraliza- 
tion. Tapping  the  collector  leads  into  the 
lower  end  of  each  coil  can  be  used  for  impe- 
dance mismatching  to  eliminate  the  need  for 
neutralization  J  and  also  to  provide  a  fairly 
high  Q  tuned  circuit.  The  output  load  resis- 
tance of  the  2N5188  varies  over  a  range  of 
from  about  600  ohms  down  to  about  100 
ohms  in  this  exciter^  depending  upon  the  dc 
collector  current.  The  base  to  emitter  impe- 
dance is  lower,  ranging  from  about  50  ohms 
down  to  25  ohms.  These  low  values  can  be 
matched  to  the  tuned  circuit  values  of  1000 
to  2000  ohms  by  either  using  adjustable  link 
coupling  or  by  small  coupling  capacitors.  The 
latter  method  was  used  in  this  exciter.  The 
total  C  arid  L  values  in  each  circuit  were  cho- 
sen to  have  a  Z  of  from  15  to  25  in  order 
to  reduce  unwanted  harmonics  with  only  a 
single  tuned  circuit  between  each  stage.  Many 
circuits  shown  in  transistor  handbooks  and  in 
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some  magazine  articles,  are  so  heavily  loaded 
by  the  transistors  that  the  operating  Q  may 
be  closer  to  3  than  to  the  1 5  or  20  needed  for 
harmonic  suppression.  A  tripler  should  he 
used  as  a  tripler  not  a  combined  doubler. 
tripler  and  quadrupler^  since  only  the  tripled 
frequency  is  useful.  The  same  reasoning 
holds  true  for  doubler  and  amplifier  stages. 

The  crystal  oscillator  is  a  type  that  will 
function  with  either  8  or  24  nihz  crystals  for 
output  at  24  mhz.  The  slug  tuning  adjust- 
ment is  more  critical  with  8  mhz  crystals  than 
with  24  mhz  overtone  crystals.  The  buffer 
stage  was  lightly  coupled  to  the  oscillator  to 
insure  good  oscillation  starting  ability  with  8 
mhz  crystals.  Both  types  of  crystal  were 
tested  in  the  exciter  with  good  results  in  ci- 
ther case, 

A  buffer  stage  at  24  mhz  was  needed  in 
order  to  drive  the  tripler  stage  to  72  mhz,  or 
higher.  Th^  tripler  stage  requires  li  higher 
value  of  base  bias  resistance  than  for  a  doub- 
ler. The  rule  used  here  was  to  try  different 
values  in  each  stage  so  as  to  produce  enough 
rf  drive  to  the  next  stage,  but  not  run  into 
the  problein  of  too  high  a  peak  voltage  across 
each  base  to  emitter.  Remember,  the  absol- 
ute maximum  base  voltage  on  these  transis- 
tors is  5  volts,  so  often  low  values  of  resistors, 
or  none,  (only  a  r/ choke)  is  required  in  each 
stage. 

The  doubler  and  tripler  stages  function  by 
waveform  distortion  across  the  base  to  ernit- 
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Bottom  view  of  2N5188  Exciter.  Crvstal  os- 
cilia  tar  at  upper  left  and  2  meter  stages  near 
bottom  side.  See  text  for  explanation  of 
extra  holes. 

ter  bias  resistor.  This  means  that  there  is 
double  and  triple  frequencies  in  the  input 
side  of  these  transistors  and  a  low  impedance 
path  is  needed,  just  as  in  a  parametric  doubler 
using  varactors.  Small  high  Q  series  tuned  LC 
circuits  were  connected  from  base  to  ground 
in  each  frequency  multiplier  stage.  The  out- 
put power  increases  greatly  as  these  circuits 
are  series  tuned  to  resonance  with  the  tran- 
sistor output  circuit  also  tuned  to  resonance. 
This  effect  is  particularly  noticeable  with  low 
power  supply  voltage  and  low  driving  rf  pow- 
er in  each  stage.  Tlie  2N5  I  88  is  a  double  dif- 
fused epitaxial  planar  transistor  of  the  silicon 
NPN  type,  not  too  far  different  from  a  var ac- 
tor diode.  Probably  some  parametric  fre- 
quency doubling  action  takes  place  since  a 
straight  duubler  or  tripler  generally  has  very 
low  r/  output  at  low  supply  voltages. 

Small  German-made  ceramic  (low  cost) 
trimmer  condensers  were  used  for  these  ser- 
ies tuned  circuits  as  well  as  for  coupling  and 
parallel  tuned  two  meter  collector  circuits. 
These  condensers  have  liigh  enough  0  and 
mount  easily,  or  they  can  be  suspended  by 
heavy  leads  but  do  not  tune  smoothly  when 
there  is  much  rf  current  flowing  through 
them.  Small  Erie  or  C  RL  adjustable  flat  cir- 
cular types  might  be  used.  Other  piston  type 
trimmer  condensers  are  available,  but  are 
more  expensive.  The  German  mass-produced 
units  may  not  be  available  in  radio  stores,  so 
substitution  may  be  required  in  constructing 
this  type  of  exciter. 

Standard  sized  red  coded  Icrrite  slug  coil 
forms  were  used  in  the  oscillator  and  buffer 
stages.  Number  1 8.  1 6,  or  14  wire  was  wound 
over  a  */i''  and  a  5/16"  diameter  steel  drill  as 
a  temporary  winding  form  for  the  higher  fre* 


quency  circuits. 

The  coil  data  is  listed  in  a  separate  part 
with  the  proper  tap  points  for  12  volt  opera- 
tion. 15  or  18  volt  supply  may  require  a 
little  change  in  coil  tap  position  and  in  the 
valties  of  bias  resistors  througliout. 

The  output  circuit  is  matched  to  a  50  ohm 
load  with  a  small  3.9  pf  fixed  condenser  but 
another  2  to  !0  pf  trimmer  (or  2.5  to  7  pf) 
would  be  advisable  in  this  position  in  order 
to  couple  the  output  into  an  antenna  coax 
line  or  into  75  or  93  ohm  coax  lines  to  a  larg- 
er amplifier  stage.  A  tube,  or  a  larger  r/ power 
transistor  might  be  driven  with  the  Vi  watt 
output  available  from  this  exciter. 

The  parts  layout  starts  with  the  crystal 
socket  and  progresses  along  one  side  of  the 
8x4*'  board  and  back  again  along  the  other 
8**  side,  leaving  Vz"  clearance  on  all  sides. 
This  permits  the  unit  to  be  fastened  to  the 
lips  of  an  8x4x2  inch  chassis.  The  extra  holes 
in  the  copper  plated  board  were  not  for  ven- 
tilation, but  resulted  from  numerous  circuit 
changes  and  ideas  tested  along  the  way.  Some 
people  might  suggest  these  were  design  errors 
but  that  is  too  close  to  the  truth  to  be  admis- 
sible by  a  true  experimenter. 

Tune  up  is  not  difficult  if  a  0  to  300  or 
500  ma  meter  is  connected  into  either  the  - 
or  +  leads  to  the  battery.  All  stages  will  draw 
very  little  current,  except  for  a  few  ma  in  Ihc 
oscillator  stage  since  it  has  some  +  bias  on  the 
base  to  make  the  stage  start  oscillating  easily. 
As  soon  as  the  crystal  oscillator  coil  is  tuned 
correctly  the  dc  meter  reading  will  increase 
from  about  12  or  15  ma  to  30  or  40  ma  even 
if  all  other  stages  are  detuned  from  resonance. 
Then  as  each  stage  in  turn  is  tuned  to  reson- 
ance, the  dc  meter  reading  will  increase.  The 
total  dc  reading  will  be  over  200  ma  when  all 
circuits  are  correctly  aligned  for  maximum 
output    reading  into  a  one  or  two  watt  rf 
wattmeter,  A  50  ohm  I  watt  resistor  termin- 
ation across  the  output  jack  and  a  diode  rf 
voltmeter  (5  volt  range)  across  the  resistor 
may  be  also  used  for  reading  r/ output.   Even 
a  nearby  two  meter  receiver  S  meter  may  be 
used  to  tune  up  the  exciter  into  some  form 
of  dummy  load.    Nearly  all  circuits  haye  to 
be  adjusted  carefully  and  the  variable  stage 
coupling   condensers  readjusted   for  getting 
maximum  output.     Too  much   capacity  in 
these  coupling  condensers  will  lower  the  Q  of 
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the  tuned  circuits  too  much  for  good  spurious 
signal  suppression-  Too  little  will  mean  less 
output-  An  rf  meter  in  tlie  output  of  the  ex- 
citer will  measure  spurious  as  well  as  desired 
frequencies.  The  two  meter  receiver  S  meter 
is  a  selective  device  reading  only  the  desired 
frequency.  If  the  various  adjustments  do  not 
result  in  agreement  on  the  two  rf  metering 
systems,  one  can  suspect  spurious  oscillation 
or  excessive  harmonic  power  in  the  output 
system.  The  adjustments  for  maximum  radio 
receiver  and  r/ wattmeter  or  diode  voltmeter 
readings  should  be  the  same.  If  not,  start  re- 
ducing coupling  capacity  values  and  retune 
each   circuit   for  resonance   and    maximum 


output. 

Some  2N5 188  transistors  have  better  gain 
at  two  meters  so  these  can  be  used  in  the  two 
meter  amplifier  stages.  The  lower  frequency 
stages  are  much  less  critical  so  the  weaker 
transistors  can  be  plugged  into  these  parts  of 
the  circuit •  It  probably  has  to  do  with  the 
cut-off  frequency  of  each  transistor,  since 
148  mhz  is  getting  pretty  close  to  the  average 
ft  of  325  mhz.  At  a  cost  of  55  cents  each, 
an  amateur  shouldn't  expect  perfection  in 
each  transistor.  The  writer  has  seen  nearly 
similar  variations  in  the'  $5  types  of  transis- 
tors- 
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One  of  the  most  annoying  problems  in 
radio  communications  is  that  of  noise;  many 
volumes  have  been  written  on  various  aspects 
of  this  problem.  As  a  result,  a  good  under- 
standing of  the  noise  problem  is  a  pretty  fair 
indication  that  the  person  having  it  also  has 
a  good  understanding  of  radio  communica- 
tions—and so  the  Extra  Qass  examination 
study  list  includes  a  number  of  questions 
dealing  with  tliis  problem- 
No  w  that  we  have  fairly  well  digested  the 
subject  of  antennas^  in  our  previous  two  in- 
staHments,  let's  move  on  to  the  noise  ques- 
tions, and  devote  this  installment  to  them. 
In  addition,  let's  examine  receiver  detectors— 
which  are,  in  practice,  closely  connected  with 
the  noise  problem. 

The  specific  questions  from  the  FCC  list 
which  we  will  examine  are: 

3.  How  may  a  Umiter  be  employed  in  an 
FM  receiver? 

23-  How  can  you  distinguish  between  a 
product  and  an  envelope  detector? 

24*  How  can  a  receiver  be  adjusted  for 
single  sideband  reception  when  the  receiver 
does  not  have  a  product  detector? 

27-  Where  in  a  receiver  circuit  should  a 
limit er/ blanker  stage  be  placed  to  provide 
maximum  utility? 

43.  What  are  some  different  types  or  sour- 
ces of  noise  voltages  in  reception?  How  is 
each  type  generated? 

57.  Of  what  importance  is  the  signal-to- 
noise  ratio  of  a  receiver?  At  what  radio  fre- 
quencies is  this  ratio  most  important? 

As  usualj  let's  substitute  for  the  specific 
FCC  questions  other  questions  of  somewhat 
broader  scope,  so  that  we  won't  be  limited 
in  our  studies  to  specifics  but  instead  will  be 
able  to  take  a  more  general  point  of  view* 

Since  our  major  subject  this  time  is 
"'noise,"  a  good  starting  point  would  be  to 
ask,  "'What  is  noise?'*  Then  we  will  be  in 
position  to  determine,  **What  does  signal-to- 
noise  ratio  mean?'*  as  well  as  ''How  is  noise 
reduced?'* 


We  can  then  turn  to  our  secondary  sub- 
ject for  this  installment  and  inquire  "How 
are  signals  detected?"  Here  we  will  see  how 
product  and  envelope  detectors  differ,  among 
other  tilings,  and  how  to  use  both.  Finally, 
we'll  try  to  find  out,  "How  does  FM  recep- 
tion differ  from  AM?" 

Ready?  We're  off! 
What  is  Noise?  In  radio— or,  for  that  matter, 
throughout  science- the  word  "noise'*  has  al- 
most as  many  meanings  as  it  has  users.  One 
of  the  first  paradoxes  to  result  dkectly  from 
this  multiple  meaning  which  most  of  us  meet 
is  the  fact  that  a  noise  limiter  will  do  almost 
nothing  to  Hmit  thunderstorm  noise.  A  sim- 
ilar paradox  is  the  fact  that  installation  of  a 
low-noise  front  end  in  a  receiver  usually  in- 
creases the  amount  of  ignition  noise  received. 

So  the  question  '*What  is  noise?"  is  actual- 
ly much  more  than  a  rhetoric  query;  before 
we  can  begin  to  examine  ''noise"  we  must  de- 
cide just  which  "noise"  we're  talking  about. 

When  we  want  to  know  the  meaning  of  a 
word,  most  of  us  consult  a  dictionary.  That 
doesn't  help  us  much  this  time.  An  ordinary 
dictionary  provides  the  following: 

"Noise-  1 .  A  sound  that  is  not  musical  or 
pleasant  2.  A  sound.  3.  Din  of  voices  and 
movements;  loud  shouting;  outcry;  clamor." 

None  of  these  seem  to  fit  any  kind  of 
"noise"  we  meet  in  radio.  Let's  try  a  physics 
textbook : 

"Noise*  An  electrical  signal  having  random 
distribution  of  frequency  components  and  of 
amplitude,  distributed  throughout  the  elec- 
tromagnetic spectrum  from  zero  frequency  to 
infinite  frequency." 

That's  closer.  Translated  from  the  en  gin- 
eeringese,  tliis  is  a  precise  definition  of  the 
kind  of  noise  developed  in  a  high-gain  ampli- 
fier. That  is,  it's  the  hissing  or  frying  sound 
which  provides  an  absolute  limit  to  useful 
gain. 

But  it  doesn't  even  mention  the  effect  of 
a  passing  dune-buggy  on  a  10-meter  signaL 
To  find  a  definition  which  will  include  that 
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kind  of  ''noise/*  we  must  go  to  Information 
Theory: 

**Noise,  Any  portion  of  a  received  signal 
which  was  not  present  in  the  transmitted  sig- 
nal/' 

That  one,  at  first,  seems  to  wrap  it  up  with 
a  definition  which  includes  not  only  the  sput- 
tering ignition  of  passing  autos,  but  atmos- 
pheric crashes  and  the  physicist's  kind  of 
noise  as  well-  Tliis  one,  in  fact,  includes  all 
interference  of  any  sort  as  ''noise/' 

But  hold  on  there!  This  information- 
theory  definition  vvould  even  include  qrm  as 
"'noise'*" and  while  it  would  be  nice,  nobody 
expects  any  kind  of  noise  limit er  to  get  rid  of 
inter ferring  signals  from  other  transmitters 
(though  it  would  be  worth  while  working  out 
one  which  would  do  so,  were  it  possible.) 

So  the  common  definition  has  little  to  do 
with  radio,  the  physicists'  definition  is  too 
narrow,  and  the  in  formation- theory  defini- 
tion is  too  broad.  Can  we  ever  answer  our 
question,  ''What  is  noise?" 

As  it  happens^  we  can.  If  we  couldn*t  we 
wouldn'l:  have  asked  it  in  the  first  place,  nat- 
urally. What  we  must  do  is  to  break  the  broad 
term  ''noise'"  down  into  several  more-limited 
categories,  which  we'll  call  "hiss/'  "sputter/' 
and  "crash''  for  our  examination.  Keep  in 
mind,  though,  that  these  are  only  our  names 
for  them;  the  FCC  will  want  other  names 
which  we'll  dig  out  as  we  go. 

Miss  is  the  physicists*  kind  of  noise— ran- 
dom voltages  which  come  out  of  a  speaker  as 
a  tiiss  or  frying  sound.  If  you  Ve  ever  turned 
a  good  amplifier  all  the  way  up  with  no  input 
signal  applied,  youVe  probably  heard  hiss. 

Sputter  is  ignition  noise^  electric-motor 
interference,  and  the  like.  Strictly  speaking, 
these  are  "signals'"  rather  than  "noise/*  but 
they  are  so  completely  unlike  the  signals  we 
expect  to  receive  that  the  infoxmation-theory 
meaning  of  "noise*'  has  come  to  apply,  A 
graphic  example  of  this  is  provided  by  radar 
pulse  interference  to  uhf  operators;  the  radar 
pulses  are  most  definitely  signals— but  to  the 
ham  trying  to  dig  through  them,  they're  just 
so  nmch  noise  and  he  has  developed  circuits 
to  blank  them  out. 

The  final  category,  crash,  is  like  sputter  in 
many  ways.  The  most  common  crash  is  the 
atmospheric  static  resulting  from  lightning 
strokes  which  wreaks  havoc  on  40  and  75 
meters  durins  the  summer  thunderstorm  sea- 
son* 

The  differences  between  hiss,  sputter,  and 
crash  are  easy  to  hear  but  difficult  to  des- 
cribe.   An  osciltoscope  display  of  the  wave- 


Fig-  1,  Typical  osciiioscope  trace  of  "'hiss/' 
or  random  electrical  noise  due  to  thermal 
agitation.  Origin  of  British  term  "grass"  is 
obvious  from  waveform* 


Fig,  2,  Typical  scope  trace  of  "sputter/' 
or  impulse  noise.  This  type  of  noise  is  dis- 
tinguished by  brevity  of  Its  pulses  and  usual- 
ly regular  recurrence  rate.  Most  common 
source  of  sputter  Is  by  radiation  from  spark 
plugs  in  automobile  ignition  circuits,  but  It 
may  originate  elsewhere  as  vvell. 


Fig.  3.  "Crash/'  or  atmospheric  noise,  pre- 
sents waveforms  such  as  this.  Origin  is  spark 
discharge  of  lightning  bolts;  duration  and 
magnitude  of  pulses  are  both  larger  than  for 
sputter,  and  periodic  repetition  rate  is  ab- 
sent. 


forms  shows  many  of  these  differences. 
Figs.  1  through  3  are  approximations  of  typ- 
ical hiss,  sputter,  and  crash  waveforms  respec- 
tively. 

While  hiss  is  a  relatively  low-energy  type  of 
noise  which  is  almost  always  present,  sputter 
and  crash  are  brief  high-energy  pulses.  Sput- 
ter consists  of  shorter  pulses  which  recur  at 
a  regular  repitition  rate,  and  crash  is  made  up 
of  longer  pulses  which  occur  only  sporadical- 
ly. 
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Some  of  the  sources  of  hiss  are  "Johnson 
noise/^  "galactic  noise,"  **shot  noise/*  and 
"^partition  noise/'  In  addition  to  these  ''of- 
ficial'* names,  hiss  is  also  known  as  "grass'* 
in  industrial  electronics  where  it  plays  a  vital 
part.  This  unofficial  name  was  adopted  from 
British  radar  usage,  and  a  look  at  Fig.  1  will 
show  where  the  name  came  from  originally, 

**Johnson  noise"  is  possibly  the  major 
source  of  hiss  in  any  electronic  circuit.  This 
noise  actually  consists  of  the  net  effective 
movement  of  the  electrons  in  any  conductor 
or  resistor.  At  any  temperature  greater  than 
zero— which  has  never  yet  been  attained— elec- 
trons are  always  in  motion.  This  motion  is 
unpredictable  and  so  we  call  it  "random." 
The  random  motion  of  the  electrons  in  the 
circuit  produces  a  small  current,  and  if  any 
resistance  is  present  (as  it  always  is)  the  cur- 
rent develops  a  voltage  across  it. 

If  any  heat  is  applied  to  the  conductor,  its 
energy  must  go  somewhere.  It  ends  up  for  at 
least  a  time  in  the  electrons  of  the  conductor, 
where  it  makes  them  move  more  rapidly. 
This  increase  in  motion  increases  the  current 
flow,   and  so  increases  the  Johnson  noise. 

Since  the  motion  is  completely  unpredic- 
table, it  will  contain  frequency  components 
all  the  way  from  the  lowest  frequencies  ima- 
ginable to  the  lughest,  and  with  strengths 
(which  depend  upon  the  distance  moved  by 
each  electron)  over  an  equally  wide  range* 
The  average  strength  is  low,  though,  because 
the  noise  is  spread  over  such  a  wide  band. 

The  greater  the  bandwidth  of  a  circuit, 
the  more  Johnson  noise  the  circuit  will  am- 
plify. This  is  one  reason  that  the  noise  of  an 
ampUfier  is  affected  by  its  bandwidth,  and 
wideband  amplifiers  appear  to  be  inherently 
more  noisy. 

Johnson  noise  is  present  in  all  conducting 
or  resistive  materials,  and  this  includes  the 
very  thin  plasma  of  ions  which  apparently 
pervades  outer  space.  The  resulting  radiated 
noise  which  comes  from  outside  our  planet  is 
usually  called  ''galactic  noise»"  however,  to 
distinguish  it  from  more  mundane  noise 
sources. 

While  Johnson  noise  is  inherent  in  the  na- 
ture of  matter,  and  galactic  noise  is  simply 
a  form  of  Johnson  noise  originating  outside 
our  planet,  shot  noise  and  partition  noise  are 
connected  with  the  way  in  which  we  amplify 
electrical  signals.  Although  the  terms  origin- 
ated in  the  days  before  transistors,  similar 
effects  are  present  in  solid-state  circuits  and 
are  often  called  by  the  same  names. 

Shot  noise  originates  at  the  cathode  of  a 


tube  and  makes  itself  felt  at  the  plate.  You 
may  recall  that  a  tube  operates  by  boiling 
electrons  off  the  surface  of  the  cathode  and 
then  controlling  their  flow  to  the  plate  cir- 
cuit. Think  back  to  the  last  pot  you  watched 
boil,  and  you'll  remember  that  boiling  is  a 
rather  violent  and  unpredictable  action.  At 
one  instant  many  pockets  of  vapor  may  bub- 
ble up,  and  at  the  next  instant  none. 
Electrons  boil  off  the  cathode  surface  in 
the  same  manner.  While  we  know  that  in  any 
easily  measurable  period  of  time  a  constant 
number  of  electrons  will  leave  the  cathode, 
we  do  not  know  just  how  many  are  going 
to  leave  in  the  next  instant.  They  may  wait 
a  moment  longer  and  then  leave,  or  they  may 
leave  just  a  trifle  sooner. 

These  random  or  unpredictable  fluctua- 
tions in  cathode  emission  effectively  modul- 
ate the  assumed  steady  flow,  with  variations 
which  are  electrically  indistinguishable  from 
Johnson  noise. 

We  feel  the  effects  only  at  the  plate  circuit, 
when  the  varying  stream  of  electrons  arrives. 
And,  strangely  enough,  we  usually  attributes 

this  noise  to  an  imaginary  resistance  in  series 
with  the  tube's  grid,  inside  the  tube,  which 
we  call  the  ^'equivalent  noise  resistance"  of 
the  tube,  so  that  we  can  calculate  the  noise 
by  the  same  equations  used  for  Johnson  noise. 

Partition  noise  is  similar  in  Its  origin  to 
shot  noise,  and  identical  in  its  effect^^  but 
only  afflicts  multi-element  tubes,  Triodcs 
are  free  of  partition  noise,  and  this  is  the  ma- 
jor reason  why  triodes  are  preferred  when  ex* 
tremely  low  noise  must  be  attained  in  a  cir- 
cuit. 

Partition  noise  comes  about  because  any 
individual  electron  in  the  electron  beam  from 
cathode  to  plate  may  be  captured  by  some 
other  tube  element  such  as  the  screen  grid. 
We  know  that  the  screen  will  capture  a  certain 
proportion  of  the  total  number  of  the  elec- 
trons flowing,  to  produce  the  screen  current, 
but  we  cannot  determine  which  or  when. 

This  capture  of  random  electrons  amounts 
to  a  "partitioning''  of  the  total  cathode  cur- 
rent between  plate,  screen,  and  any  other  pos- 
itive elements  inside  the  tube-  Each  electron 
partitioned  out  of  the  plate  current  never 
reaches  the  plate^-and  its  absence  produces  a 
variation  in  the  plate  current  which  is  called 
partition  noise. 

While  shot  noise  is  determined  primarily 
by  the  design  of  any  specific  tube  type,  par- 
tition noise  is  determined  by  the  operating 
voltages  chosen  by  the  circuit  designer.  The 
greater  the  current  flowing  through  the  screen 
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and  similar  elements^  the  greater  the  partition 
noise  which  will  result. 

Unlike  these  forms  of  hiss,  the  "noise"  we 
are  calling  sputter  is  not  inherent  in  the  na- 
ture of  our  components  and  our  circuits.  It's 
really  a  form  of  undesired  signal,  radiated 
from  its  source  and  picked  up  by  our  receiv- 
ers. Most  noise-limiter  circuits  are  intended 
to  operate  only  on  sputter. 

The  two  most  marked  characteristics  of 
sputter  are  the  shortness  of  its  pulses  and  the 
magnitude  of  its  peak  voltage.  Most  sputter, 
but  not  all,  originates  in  the  ignition  circuits 
of  internal-combustion  engines,  where  it's 
radiated  by  the  spark-plug  wiring  and  spark 
gaps  themselves. 

The  width  of  most  sputter  pulses  ranges 
from  one  to  10  microseconds,  which  corres- 
ponds to  a  single  cycle  of  a  2  mhz  to  200 
khz  signal,  respectively.  This,  as  you  can  im- 
agine, isn't  very  long.  The  repitition  rate  is 
determined  by  the  speed  at  which  the  engine 
causing  the  sputter  is  runnings  but  is  usually 
relatively  slow. 

The  only  major  difference  between  crash 
and  sputter  is  that  sputter,  being  caused  by 
man-made  sources^  has  less  energy  and  lasts 
a  shorter  time.  Additionally,  while  sputter 
recurs  at  a  more  or  less  regular  rate,  crash 
occurs  only  sporadically. 

Since  crash  lasts  longer^  it's  not  as  easy  to 
get  out  of  the  signal.  For  this  reason,  most 
ANL  circuits  appear  to  be  ineffective  against 
crash  although  they  usually  perform  at  least 
acceptably  against  sputter.  Actually,  the  cir- 
cuits are  performing  the  same  function  against 
either  type  of  noise,  but  the  crash  remains 
objectionable  after  being  limited  while  the 
briefer  sputter  is  reduced  to  a  livable  level. 
What  does  signal- to -no  ise  ratio  mean?  We 
meet  the  phrase  "signal-to-noise  ratio,"  often 
abbreviated  simply  as  **S/N,*'  almost  every- 
where in  electronics. 

Information  theory  experts  apply  it  to 
their  studies,  computer  engineers  study  it  in 
their  digital  communications  networks— and 
radio  operators  curse  it  when  the  dx  fades 
down  into  the  mud. 

In  radio,  we  usuaUy  endow  "signal-to-noise 
ratio"  with  a  special  restricted  meaning,  which 
is  similar  to  but  not  identical  with  its  mean- 
ings in  other  areas  of  electronics.  When  we 
use  the  phrase,  we  most  usually  mean  speci- 
fically the  ratio  between  the  residual  noise 
level  of  a  receiver  and  the  weakest  signal  that 
receiver  can  detect-  It  has  nothing  to  do  with 
sputter  or  crash,  even  though  they  may  ren- 
der a  signal  uncopiable.     When  used  in  this 


sense,  signal-to-noise  ratio  is  most  often  ex- 
pressed in  decibels  J  and  we  say  for  instance 
that  the  S/N  ratio  of  a  receiver  in  a  given 
situation  is  +3  db- 

In  commercial  broadcasting,  a  S/N  ratio 
of  +60  db  is  not  uncommon,  but  most  amat- 
eur signals  (except  for  "armchair  copy"  situa- 
tions) run  in  the  range  from  +3  to  +20  db. 
Any  signal  whose  S/N  ratio  is  less  than  +3  db 
is  excessively  difficult  to  copy  although  some 
experts  can  dig  them  out  of  the  mud  down  to 
0  db.  Signals  which  are  below  the  noise  level, 
with  a  resulting  S/N  ratio  less  than  0  db,  are 
literally  buried  and  only  sophisticated  recep- 
tion techniques  can  bring  them  out. 

We  saw  earlier  that  hiss  is  equally  distribu- 
ted over  the  entire  frequency  spectrum. 
Among  other  things,  this  means  that  the  wid- 
er the  receiver's  bandwidth  the  more  hiss  can 
be  received;  any  single  signal,  on  the  other 
hand,  has  a  limited  bandwidth.  If  the  receiv- 
er's bandwidth  is  wider  than  necessary  to  let 
the  signal  through,  the  signal  level  will  not  be 
affected  but  the  level  of  hiss  will  be  higher. 
The  best  S/N  ratio  for  a  given  signal  is  obtain- 
ed when  the  bandwidth  is  just  wide  enough 
to  admit  the  signal.  Then  the  least  possible 
amount  of  hiss  gets  through  to  compete  with 
the  complete  signal.  For  really  weak  signals, 
it  often  helps  to  cut  bandwidth  still  more 

and  lose  some  of  the  signal.  This  relation- 
ship between  bandwidth  and  S/N  ratio  is  one 
of  the  major  advantages  CW  transmission  en- 
joys in  weak'Signal  work;  the  CW  signal  re- 
quires only  a  few  cycles  of  bandwidth  while 
any  voice  transmission  requires  much  more, 
and  the  wider  bandwidth  lets  more  noise 
come  through. 

To  specify  the  S/N  ratio  of  a  receiver,  the 
signal  itself  must  also  be  specified*  A  conven- 
tional method  of  measuring  S/N  ratio  is  to 
start  with  no  signal  input  and  measure  the 
noise  output,  then  introduce  a  slowly  in- 
creasing signal  level  until  the  output  power 
level  doubles.  This  is  the  +3  db  point,  and 
the  signal  level  which  produced  that  condition 
is  the  minimum  signal  for  which  the  receiver 
can  produce  a  +3  db  S/N  ratio* 

Another  method  of  measuring  is  to  intro- 
duce an  arbitrary  level  of  input  signal -for  in- 
stance, 1  microvolt— and  determine  the  ratio 
of  power  output  with  signal  to  that  without 
signal.  In  this  case  the  result  would  be  a  spe- 
cified S/N  ratio  for  1  microvolt  input,  whUe 
with  the  more  conventional  method  the  re- 
sult would  be  a  specified  number  of  micro- 
volts input  for  +3  db  S/N  ratio . 

Measurements   such  as  these   are  always 
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made  under  more  or  less  ideal  test  condi- 
tions, but  receivers  in  use  are  usually  connec- 
ted to  an  antenna  in  order  to  receive  radio 
signals.  Atmospheric  and  galactic  noise  offer 
additional  sources  of  hiss  to  a  receiver  in  use^ 
which  are  not  present  under  test  conditions, 
and  these  additional  hiss  sources  modify  the 
usefulness  of  S/N  ratio  readings  as  compari- 
sons of  receiver  quality. 

If  a  receiver  is  capable  of  producing  a  +3 
db  S/N  ratio  with  1/10  microvolt  input,  and 
a  second  unit  can  produce  the  same  S/N  ratio 
with  1/100  microvolt  while  a  third  requires 
10  microvolts  to  do  as  well,  then  it  would 
seem  obvious  that  the  second  receiver  was 
10  times  as  sensitive  as  the  first  while  the 
tliird  was  100  times  less  sensitive. 

But  if,  in  use,  the  antenna  always  furnished 
20  microvolts  of  atmospheric  and  galactic 
noisCj  you  wouldn't  be  able  to  tell  the  differ- 
ences between  the  three  receivers  in  your 
shack!  Any  one  of  the  three  would  be  better 
than  necessary  under  such  conditions. 

On  the  other  hand,  if  the  noise  level  from 
the  antenna  never  exceeded  1/1000  micro- 
volt, the  difference  in  sensitivity  would  be 
easy  to  tell  in  use  since  none  of  the  units 
would  reach  the  antenna  noise. 

The  amount  of  "antenna  noise,"  which 
includes  all  types  of  hiss  and  other  noise 
coming  in  on  the  antenna  lead-in,  will  natur- 
ally vary  from  location  to  location.  It  also 
varies  from  band  to  band*  Man-made  noise 
tends  to  predominate  on  the  lower-frequency 
bands.  Atmospheric  and  galactic  noise  pro- 
vide the  major  part  of  antenna  noise  in  the 
uhf  regions  and  above. 

When  man-made  noise  provides  a  "floor," 
a  receiver  need  not  be  excessively  sensitive 
in  order  to  reach  that  floor.   For  this  reason 
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the  5-tube  ac-dc  "'All-American  Five  works 
well  on  broadcast  bands,  and  some  near  rela- 
tives of  this  simple  receiver  serve  credibly  on 
40  ^nd  75  meters.  As  frequency  goes  up, 
though,  the  sensitivity  of  the  receiver  must 
be  progressively  greater  in  order  to  be  certain 
that  you  can  detect  any  signal  that's  above 
the  antenna  noise,  because  the  amount  of  an- 
tenna noise  is  going  down  as  frequency  in- 
creases. 

By  the  time  you  get  to  the  10-meter  band, 
S/N  ratio  of  the  receiver  is  important,  and 
as  you  move  into  vhf  operation  it  becomes 
ever  more  so.  Low-noise  receiver  designs 
(which  are  actually  low-liiss  designs,  to  im- 
prove receiver  sensitivity)  predominate  at 
vhf. 

Fig.  4  is  a  graph  of  antenna  noise  versus 
frequency  for  two  extremes  of  location;  most 
situations  wiU  fall  between  these  extremes. 
As  you  can  see,  for  the  lower  bands  S/N  ra- 
tio of  a  receiver  isn't  something  to  worry 
about— but  if  your  interest  is  in  uhf,  it's  one 
of  the  most  important  items  to  be  concerned 
with.  Like  most  aspects  of  this  fascinating 
activity  of  electronics,  it  all  depends  upon 
your  viewpoint. 

How  is  noise  reduced?  Noise  reduction, 
as  you  must  have  surmised  by  now,  offers 
not  just  one  but  several  problems.  The  first 
is  that  of  just  which  noise  you're  trying  to  re- 
duce. Any  measures  to  reduce  hiss  and  con- 
sequently increase  receiver  sensitivity  are 
most  Ukely  to  increase  sputter  by  making  it 
more  readily  detectable. 

Most  noise  limiters  (including  "blankers" 
and  ^'silencers")  are  intended  to  reduce  sput- 
ter, while  most  "low  noise *^  circuitry  is  in- 
tended to  reduce  hiss.  To  cover  our  subject 
properly,  we  must  examine  both  problems. 
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Fig.  4,  Various  sources  of  antenna  noise 
and  their  average  strength  with  respect  to 
frequency  are  shown  here.  The  O-db  point 
represents  a  field  strength  of  1  microvolt  per 
meter;  ham  bands  from  3  to  300  mhz  are  in- 
dicated on  frequency  scale.     All  curves  are 
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"median  values/'  which  mean  that  they  wMI 
be  exceeded  as  often  as  they  will  not  be  met. 
Receiver-noise  curve,  shown  for  comparison, 
is  that  of  a  typical  tube-type  receiver;  exotic 
low-noise    techniques    are    not    considered. 
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Much  of  the  material  well  explore  in  this 
section  is  presented  in  more  detail  in  the  73 
handbook,  ''Receivers"  (plug),  if  yoii*re  in- 
terested in  doing  more  with  it  than  just  learn- 
ing the  principles  upon  which  it  operates. 
Let's  look  first  at  the  circuitry  intended 
to  reduce  hiss.  This  "low  noise"  area  almost 
always  involves  the  r/ amplifier  and/or  mixer 
stages  of  a  receiver,  because  any  hiss  that 
gets  in  in  the  early  stages  can't  be  taken  out 
later. 

Much  has  been  written  on  the  subject  of 
noise  (meaning  hiss)  in  r/ amplifiers,  and  you 
may  be  convinced  already  that  for  low  hiss 
only  triode  tubes  should  be  used.  Don't  be- 
lieve it.  A  good  transistor  has  lower  noise 
than  any  tube,  and  a  good  pentode  tube  will 
out-perform  a  fair  triode.  In  fact,  a  few  pen- 
todes are  available  which  will  out-perform 
almost    all    triodes-but    they're   expensive. 

In  general,  though,  when  tubes  are  involv- 
ed, triodes  tend  to  have  less  noise  because 
theyVe  free  of  partition  noise.  They  do, 
however,  have  less  gain  than  pentodes,  togeth- 
er with  a  tendency  to  oscillate  unless  neutral- 
ized. 
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Fig.  5.   Cathode-coupled  amplifier  schematic 
diagram. 

A  number  of  special  low-noise  circuits  have 
been  developed  to  overcome  these  disadvan- 
tages of  triodes.  Among  them  are  the  cath- 
ode-coupled amplifier  (Fig.  5)  and  the  cas- 
code  circuit  (Fig-  6),  Both  use  two  triode 
stages  to  provide  the  gain  obtained  by  a  single 
pentode,  but  twin-triode  tubes  were  develop- 
ed in  the  early  years  of  TV  to  make  such  cir- 
cuits  competitive  with  pentode  amplifiers. 


Fig.  6.  Cascode  amplifier  schematic.  This 
is  series  cascode  circuit;  the  two  tubes  can 
also  be  shunt-connected  but  circuit  is  much 
nnore  complex  and  performance  is  no  better. 

The  cathode-coupled  amplifier  is  essential- 
ly a  grounded-grid  amplifier,  preceded  by  a 
cathode  follower  to  match  its  low  input  im- 
pedance. The  cathode  follower  has  no  volt- 
age  gain,   and   the  grounded-grid  has  little 
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output-to-inpul  feedback,  so  this  circuit 
won't  oscillate  any  more  readily  than  would  a 
pentode  stage. 

The  cascode  circuit  is  similar^  with  its 
grounded-grid  output  stage,  but  the  input  half 
is  a  conventional  grounded-cathode  stage 
rather  than  a  cathode  follower.  The  first 
stage  is  so  loadctd  down  by  the  grounded- 
grid 's  low  input  impedance  tliat  it  cannot  os- 
cillate j  even  though  it  does  have  some  voltage 
gain.  The  result  is  higher  gain  for  the  cas- 
code than  for  the  cathode-coupled,  and  equal- 
ly low  noise.  Since  its  declassification  in 
1945,  up  until  transistors  came  into  wide  use, 
the  cascode  was  virtually  the  standard  circuit 
for  TV-receiver  front  ends,  and  became  de- 
servedly   popular    among    vhf    hams    also. 

Neutralized  triode  stages  are  also  in  wide 
use,  as  are  plain  grounded-grid  circuits.  The 
purpose  of  all  of  these  approaches  is  to  am- 
plify weak  signals  to  a  level  much  greater  than 
the  Johnson  noise  of  thB  rest  of  the  receiver, 
while  adding  as  little  hiss  of  their  own  as  pos- 
sible. When  receiver  noise  is  an  important 
factor,  the  first  rf  stage  is  the  critical  one; 

its  noise  level  controls  the  noise  level  of  the 
entire  receiver. 

The  second  receiver  stage^  though^  is  next 
most  critical,  and  in  many  receiver  designs 
this  second  stage  is  a  mixer  circuit.  Mixers 
are  inherently  more  noisy  than  are  ampUfiers 
for  a  number  of  reasons.  One  is  that  a  mixer 
must  combine  two  signals,  and  each  of  these 
signals  has  at  least  some  noise  in  it.  The  out- 
put  contains  all  the  noise  of  both  inputs. 

In  addition,  the  new  signal  created  by  the 
mixer  is  the  difference  between  the  two  input 
signals,  and  at,  at  least  one  point  in  the  mix- 
ing process,  its  strength  is  much  less  than  that 
of  either  input  signal*  Thus  the  noise  (which 
spreads  across  the  entire  spectrum)  becomes 
a  larger  portion  of  the  output  signal. 

Finally,  in  order  to  obtain  mixing  action 
of  the  type  desired  in  a  receiver  the  circuit 
must  operate  in  a  non-linear  manner.  The 
conditions  which  produce  the  desired  non* 
linear  operation  also,  in  general,  produce 
more  noise. 

Fortunately,  it*s  possible  to  reduce  noise 
in  a  mixer  stage  in  several  ways.  One  of  the 
simplest -and  it's  so  effective  that  it's  still 
the  standard  technique  in  much  uhf  work— 
is  to  use  a  passive  mixer  rather  than  an  active 
one;  most  often,  a  silicon  diode  is  used  as  the 
mixer.  This  type  of  mixer  does  its  work  with 
the  smallest  noise  contribution,  but  the  out- 
put signal  still  contains  noise  from  both  the 
original  input  signals. 


If  gain  is  desired  in  the  mixer  stage,  and  it 
most  usually  is,  then  a  low-noise  mixer  circuit 
can  be  used.  Fig.  7  shows  one  twin-triode 
mixer  which  has  as  little  mixer  noise  as  any 
vacuum-tube  circuit  available:  the  resem- 
blance to  a  cathode-coupled  amphfier  is  ob- 
vious and  the  only  major  difference  is  that 
the  second  input  is  applied  to  the  grid  which 
is  grounded  in  the  amplifier  circuit.  Since  the 
output  circuit  is  not  tuned  to  the  same  fre- 
quency as  either  input  there  is  little  tendency 
to  oscillate  and  screening  action  is  not  so 
necessary. 
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Fig.  7.  Low-no(se  twin-triode  mixer  circuit 
first  popularized  through  article  in  October^ 
1961,  Issue  of  73.  Circuit  was  taken  from 
design  by  K*  A.  Pullen.  Noise  is  as  low  as 
that  of  cathode  coupled  amplifier  which  this 
circuit  resembles. 

The  ultimate  limit  to  which  liiss  can  be  re- 
duced in  a  receiver  is  reached  when  the  anten- 
na noise  produces  a  noticeable  increase  in 
total  noise  output,  but  it  is  possible  in  some 
cases  to  reduce  noise  of  the  receiving  system 
still  more. 

If  antenna  noise  is  setting  the  floor  for 
signal  reception,  and  an  omnidirectional  an- 
tenna is  in  use,  there's  a  chance  that  some 
of  the  antenna  noise  is  coming  from  a  differ- 
ent direction  than  is  the  signal*  Use  of  a  dir- 
ectional antenna  win  then  cut  down  on  the 
noise  picked  up  by  the  antenna,  and  may  thus 
reduce  antenna  noise. 

If  the  reduced  level  of  antenna  noise  is 
still  setting  the  limit  for  weak-signal  reception 

nothing  will  be  changed-  However,  it's  pos- 
sible—and frequently  turns  out— that  the  re- 
duced antenna  noise  is  once  again  lower  in 
level  than  internal  receiver  noise;  in  such  a 
case,  additional  improvement  in  receiver  sen- 
sitivity will  pay  off. 

How  about  reducing  sputter?  A  look  back  at 
Fig.  2  will  show  that  sputter  is  characterized 
by  high-intensity,  sharply  rising  pulses  of  en- 
ergy. Most  of  the  time  they're  absent,  but 
when  one  hits  a  receiver's  circuits  the  result 
is  chaos  for  the  duration  of  the  sputter  pulse. 
The  high-energy  pulse  causes  //transform- 
ers to  "ring,"  overloads  amphfier  circuits, 
charges  up  the  avc  circuits  to  reduce  receiver 
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sensitivity,  and  after  doing  all  this  comes  out 
as  an  ear-shattering  smash  of  sound. 

If  each  of  the  pulses  could  be  limited  in 
strength  to  a  level  no  greater  than  that  of  the 
strongest  component  in  the  received  signal, 
things  would  be  mugh  better.  You  would  still 
hear  the  sputter,  but  it  wouldn't  blanket  the 
signal  out  completely  because  the  signal  is 
there  most  of  the  time  and  the  sputter  is  pre- 
sent only  a  small  part  of  the  time. 

As  theii  name  implies,  most  noise  limiter 
circuits  have  exactly  this  purpose;  to  limit 
the  incoming  signal  level.  An  automatic  noise 
limiter  adjusts  its  limiting  level  automatically 
to  that  of  the  signal;  any  sputter  pulse  which 
exceeds  this  level  is  trimmed  off  or  limited 
at  its  top. 

If,  though,  instead  of  iii^rely  limiting  the 
pulseSj  we  could  make  the  receiver  completely 
dead  until  the  pulse  disappears,  then  we 
would  blank  out  everything  for  the  duration 
of  the  sputter  pulse.  We  would  have  '^holes'' 
in  our  signal,  but  they  would  be  quite  short, 
and  would  be  holes  of  silence  rather  than  of 
noise. 

That's  the  way  a  noise  blanker  works.  It 
doesn't  kill  the  entire  receiver,  but  it  blanks 
tMe  output  at  some  early  stage  whenever  a 
sputter  pulse  is  present,  and  lets  through  only 
the  signal. 

While  the  noise  in  the  audio  output  is 
bothersome,  it's  only  a  small  part  of  the  dam- 
age sputter  does  to  the  receiving  prdSfeSs.  The 
ringing  of  circuits  all  through  the  receiver 
makes  the  pulse  appear  to  last  much  longer 
than  it  actually  does,  and  the  reduction  of 
sensitivity  can  make  it  impossible  to  detect 
signals  of  quite  respectable  strength-  A  noise 
limiter  removes  only  a  part  of  the  problem, 
since  it  usually  operates  only  upon  the  recov- 
ered audio.  A  blanker,  on  the  other  hand, 
is  usually  placed  at  the  earliest  stage  in  the 
receiver  at  which  adequate  signal  level  is  avail- 
able^  and  thus  takes  out  most  of  the  problem. 

Most  often,  the  blanker  is  placed  between 
the  mixer  stage  and  the  //  amplifier.  Noise 
may  get  as  far  as  through  the  mixer,  but  no 
farther. 

Many  different  types  of  limiter  and  blank- 
er circuits  exist;  they  are  far  too  numerous  to 
examine  in  detail  here.  The  73  '"Receivers" 
handbook  includes  diagrams  of  many- 

Crash  has  much  the  same  waveform  as 
sputter,  but  the  pulses  are  longer  and  fre- 
quently are  more  powerful  as  well.  This  dif- 
ference in  duration  and  strength  is  just  enough 
to  jnake  a  limiter  or  blanker  circuit  which 
works  well  against  sputter  appear  to  be  inef- 
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fective  against  crash. 

The  problem  is  that  while  limited  sputter 
can  be  tolerated  by  most  ears,  a  crash  pulse 
limited  to  the  same  level  wiU  appear  to  be 
much  louder  because  it  lasts  so  much  longer. 
Meanwhile,  its  greater  strength  ahead  of  the 
limiter  has  overloaded  circuits  and  caused  im- 
proper operation  of  most  of  the  rest  of  the 
receiver. 

Similarly,  our  ears  tend  to  fill  in  the  brief 
periods  of  silence  which  result  when  a  blanker 
takes  out  sputter  pulses,  but  the  pulses  of 
crash  last  long  enough  to  be  bothersome. 

In  general,  blanker  circuits  tend  to  out- 
perform limiters  against  both  sputter  and 
crash -and  offer  almost  the  only  usable  de- 
fense against  severe  crash  problems.  Fortun- 
ately, crash  is  the  smallest  of  the  three  noise 
problems  since  it  is  objectionable  only  when 
thunderstorms  are  within  radio  range  of  the 
receiver. 

How  are  signals  detected?  While  three 
major  types  of  modulations  systems  are  in 
commercial  use,  only  two  of  these  are  used 
to  any  appreciuble  extent  by  amateurs.  The 
two  we  use  are  known  to  engineers  as  ampli- 
tude modulation  (which  includes  CW  and 
SSB)  and  angle  modulation  (which  is  com- 
posed of  FM  and  phase  modulation  both); 
the  tliird,  pulse  modulation^  is  illegal  except 
at  uhf , 

Each  of  the  major  types  of  modulation 
systems  produces  signals  of  differing  types, 
and  each  type  of  signal  must  be  detected  dif- 
ferently- 

However,  the  obvious  differences  between 
the  different  types  of  detectors  tends  to  mask 
some  less-obvious  similarities  of  the  two  mod* 
ulation  systems  we  use,  so  before  we  begin 
to  look  at  the  detection  schemes  themselves 
let's  take  a  second  look  at  the  modulation 
systems. 

All  ham  modulation  systems  carry  the  in- 
formation in  sidebands  which  accompany  the 
carrier.  Even  CW  has  its  sidebands,  which 
provide  the  "keying  characteristic"  of  the 
signal.  The  only  real  difference  between  the 
amplitude  modulation  system  and  the  angle 
modulation  system  lies  in  the  relative  phasing 
between  sidebands  and  carrier* 

In  any  amplitude  modulation  s>stem,  the 
phase  relationships  between  the  sidebands 
and  the  carrier  are  such  that  the  '^envelope" 
of  the  total  signal -that  is,  the  total  amount 
of  energy  present  at  any  instant  within  the 
signal's  bandwidth— appears  to  vary  at  a  rate 
determined  by  the  modulating  signal.  In  this 
system,  the  carrier  level  actually  remains  con- 


stant; the  fluctuations  in  the  sideband  levels 
cause  the  apparent  variations  in  the  envelope- 

In  any  angle  modulation  system,  the  phase 
relationships  between  the  sidebands  and  the 
carrier  are  such  that  the  envelope  appears  to 
remain  constant,  but  the  apparent  frequency 
of  the  carrier  signal  varies  at  the  modulating 
rate.  Actually,  the  frequencies  remain  the 
same  but  the  carrier  level  fluctuates  at  the 
same  rate  as  the  sidebands.  This,  together 
with  the  phase-aiding  or  cancellation  effects, 
gives  the  appearance  of  constant  level  and 
varying  frequency. 

If  you  consider  the  sidebands  as  the  refer- 
encCj  the  difference  between  amplitude  and 
angle  modulation  amounts  to  a  90  degree  dif- 
ference in  carrier  phase;  that's  all  it  takes  to 
change  one  system  to  the  other.  At  least 
one  detector  circuit  has  been  designed  on  just 
this  principle* 

Now  that  we've  seen  the  similarities  be- 
tween the  two  general  systems,  and  the  small 
but  critical  difference  between  them,  let's 
turn  our  attention  to  the  amplitude  modula- 
tion family  and  look  a  little  closer  at  its  vari- 
ous members*  After  allj  they  make  up  most 
ham  applications. 

Within  the  amplitude  modulation  family, 
we  can  take  our  choice  of  CW,  double  side- 
band full  carrier  (what  we  usually  call  AM), 
double  sideband  suppressed  carrier  (DSB),  or 
single  sideband  suppressed  carrier  (SSB). 
There  are  other  possibilities  also,  but  these 
four   are   the    ones    most   commonly   met* 

Since  all  four  are  members  of  the  ampli- 
tude modulation  family,  they  have  the  char- 
acteristic of  apparently  constant  carrier  fre- 
quency and  varying  signal  envelope  level.  The 
CW  envelope  varies  between  the  two  extremes 
of  zero  and  full -signal  while  the  other  three 
vary  at  an  audio  rate  with  many  in-between 
levels. 

We  can  see  the  varying  envelope  if  we  ex- 
amine an  AM  signal  with  a  good  oscilloscope; 
if  we  rectify  this  signal  the  resulting  dc  out- 
put of  the  rectifier  will  still  vary  just  as  the 
signal  envelope  did,  provided  only  that  we  do 
not  filter  out  the  variations.  This  is  a  valid 
technique  for  detection  of  conventional  AM, 
and  detector  circuits  based  on  this  principle 
are  known  as  "envelope  detectors."  Fig.  8 
shows  a  popular  envelope  detector  circuit  in 
comparison  with  a  half-wave  rectifier  power 
supply  circuit. 

However,  the  envelope  variations  follow 
the  original  modulation  only  because  of  the 
phase  relationship  between  sidebands  and  the 
original  carrier.    If  the  original  carrier  is  re- 
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OtODE  DETECTOI* 

Fig.  8.  Diode  envelope  detector  compared  to 
half-wave  power  supply  circuit.  Major  dif- 
ference is  that  power  supply  uses  choke  for 
more  complete  filtering— but  detector  Is  in- 
tended to  preserve  audio  and  filter  out  only 
rf  half  cycles* 

moved  before  transmission,  as  in  SSB  or  DSB, 
the  envelope  variations  cannot  reflect  the  or- 
iginal audio  and  the  result  is  a  meaningless 
signal    when    envelope    detection    is    used. 

And,  a  CW  signal ^  if  envelope  detected ^ 
will  produce  only  a  pulsating  dc  output  which 
our  ears  cannot  hear.  It's  possible  to  use  the 
dc  output  of  an  envelope  detector  to  key  an 
audio  oscillator,  or  to  drive  a  pen  recorder- 
but  we  cannot  feed  it  directly  to  phones  or  a 
speaker. 

The  envelope  detector  of  Fig,  8,  then,  is 
fine  for  conventional  AM  but  by  itself  is  of 
little  value  in  detecting  CW,  DSB,  or  SSB 
signals. 

Pioneers  in  the  art  of  radio  early  realized 
that  one  way  to  make  the  CW  signal  and  the 
envelope  detector  get  along  with  each  other 
was  to  introduce  a  new  signal  from  a  beat- 
frequency  oscillator;  the  envelope  detector 
would  then  mix  the  incoming  CW  signal  and 
the  locally-supplied  BFO  signal  to  produce  an 
audio  output. 
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Fig.  9.  Diode  envelope  detector  compared 
to  microwave  crystal  mixer  circuit.  In  prac- 
tice, diode  uses  only  one  transformer  at  in- 
put but  signal  and  BFO  frequencies  are  both 
fed  into  it.  Major  difference  here,  as  in  Fig. 
8,  is  in  output  circuit.  Diode  action  is  sinni- 
lar. 

It  wasn't  until  much  later,  though,  that 
they  realized  that  the  envelope  detector, 
which  looks  so  much  like  a  half- wave  rectifier, 
actually  is  acting  as  a  mixer  all  the  time! 
When  it's  receiving  AM,  it's  mixing  the  car- 
rier of  the  signal  with  the  sidebands  and  pro- 
ducing  as  a  difference-frequency  output  the 
modulating  audio  signal.  When  receiving  CW 
with  a  BFO,  it*s  mixing  the  CW  and  BFO  sig- 
nals  to    produce   an   on-or-off  audio  tone. 

Fig-  9  compares  the  same  envelope  detec- 
tor shown  in  Fig.  8  to  a  microwave-style  crys- 
tal mixer  circuit.  Again  the  similarities  are 
obvious. 
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In  u  mixer,  the  ratio  between  the  two  input 
signals  is  rather  critical  for  best  results  -and 
receiving  CW  using  an  envelope  detector  also 
calls  for  critical  adjustments  of  signal  level 
to  B  1^0  level. 

Until  the  rise  of  SSB,  the  envelope  detec- 
tor was  the  standard  detector  circuit  in  com- 
munications receivers.  But  when  SSB  came 
into  use,  the  critical  adjustments  quickly  be- 
came unpopular- 
It's  possible  to  receive  SSB  using  an  envel- 
ope detector,  just  the  same  way  as  CW  is  re- 
ceived. The  signal  level  must  be  carefully 
adjusted  by  using  the  receiver's  rf  gain  con- 
troK  and  the  BFO  must  be  tuned  to  one  edge 
of  the  //  passband.  Then  the  signal  is  careful- 
ly tuned  to  a  point  where  the  BFO  signal 
precisely  fits  into  the  place  left  by  the  sup- 
pressed  original  carrier.  At  this  point,  the 
BI'O  is  supplying  a  local  carrier  and  the  side- 
bands are  at  the  proper  level  with  respect  to 
it;  the  result  is  instant  audio,  and  in  many 
cases  you  cannot  tell  the  sound  from  AM. 
But  if  the  signal  level  changes  because  of 
fading-and  particularly  if  it  increases -distor- 
tion may  get  into  the  act.  In  addition,  you, 
will  hear  annoying  chatter  from  other  signals 
which  are  not  at  the  same  frequency  but  are 
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Fig.  10.  Two  product-detector  circuits- 
Similarity  of  these  to  conventfonal  rf  mixer 
circuits  can  be  seen;  major  difference  is  in- 
clusion of  "IM  ADJ"  contrgi  for  each,  to  ad- 
just  operating  conditions  for  minimum  inter- 
modulation  in  detected  stgnal. 


near  enough  to  produce  some  sound  output. 

And  the  procedure  takes  a  considerable 
amount  of  care.  When  this  technique  is  used 
to  receive  SSB,  you  usually  keep  both  hands 
on  the  receiver  controls  most  of  the  time. 

So  other  detector  circuits  v^ere  devised, 
based  upon  the  same  principles  as  the  mixer 
circuits  used  in  the  front  end  of  the  receiver. 
These  circuits  are  known  collectively  as  *'pro- 
duct  detectors;"  a  couple  of  them  are  shown 
in  Fig.  10* 

In  any  product  detector,  the  circuit  is  set 
up  so  that  signals  coming  in  at  the  same  input 
port  cannot  mix  with  each  other.  Mixing 
only  occurs  between  the  signals  coming  in  at 
the  two  different  input  ports.  One  of  these 
ports  gets  its  signal  from  the  BFO  and  the 
other  gets  the  signals  from  the  if  strip.  The 
result  is  lower  distortion  since  if  signals  can- 
not mix  with  each  other  as  they  do  in  an  en- 
velope detector.  Additionally,  the  circuit  is 
usually  designed  to  permit  a  much, wider 
range  of  sigHal  levels,  so  that  fewer  operating 
adjustments  are  required. 

Because  a  product  detector  is  designed  to 
prohibit  mixing  between  any  two  signals 
coming  in  at  the  same  input  port,  it  cannot 
produce  output  unless  signals  are  present  at 
both  inputs.  This  is  the  major  point  which 
can  be  used  to  distinguish  between  product 
and  envelope  detectors;  a  product  detector 
produces  output  only  when  the  BFO  is  turned 
on,  while  an  envelope  detector  produces  out- 
put whenever  it  has  any  input  signal  whether 
the  BFO  is  on  or  off. 

Today's  receivers  usually  include  two  de- 
tector circuits^  one  of  each  type,  and  switch 
from  one  to  the  other  depending  upon  the 
type  of  signal  to  be  received.  Since  CW  re- 
ception also  requires  mixing  to  produce  audio 
output,  the  product  detector  is  used  for  it  as 
well  as  for  SSB  and  the  envelope  detector  is 
used  for  AM, 

Reception  of  DSB  is  a  bit  more  of  a  prob- 
lem, since  it  has  both  sidebands  present.  In 
this  case,  the  local  carrier  must  be  not  only 
exactly  on  frequency  with  the  original  car- 
rier, but  must  also  be  locked  to  it  in  phase; 
it  only  takes  a  90  degree  phase  difference 
to  turn  the  signal  from  DSB  into  FM  or  PM! 

One  solution  to  the  problem  is  the  use  of 
a  ^'synchronous  detector/*  but  a  more  com- 
mon way  out  is  to  use  the  receiver's  inherent 
selectivity  to  shave  off  one  of  the  sidebands 
and  then  treat  the  signal  the  same  way  as  an 
SSB  signal.  The  only  advantage  DSB  has, 
when  this  is  done,  is  that  the  receiving  opera- 
tor has  the  choice  of  which  sideband  to  use. 
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If  one  is  clobbered  by  interference,  he  can  use 
the  other- 
How  does  FM  reception  differ  from  AM? 
Now  that  we've  examined  the  two  major 
ways  of  receiving  amplitude  modulated  sig- 
naiSj  let's  turn  our  attention  to  the  other  mod- 
ulation system -angle  modulation.  This  sys- 
tem is  composed  of  frequency  (FM)  and 
phase  (PM)  modulation;  both  are  detected  in 
the  same  way  and  the  only  effective  dif- 
ference between  them  is  in  their  audio  res- 
ponse curves.  By  suitable  tailoring  of  audio 
frequency-response  curves,  either  can  be  con- 
verted into  the  other. 

We  have  seen  that  the  traditional  tech- 
niques for  detection  of  AM  operate  upon  the 
apparent  variation  of  signal  envelope  level; 

similarly,  the  normal  techniques  for  detection 
of  FM  operate  upon  the  apparent  variation 
of  signal  frequency. 

One  of  the  oldest  such  detector  circuits 
is  the  Foster-Seeley  discriminator,  sometimes 
called  a  phase  discriminator  or  merely  a  dis- 
criminator. It's  shown  in  Fig,  1  L  As  you 
can  see,  this  circuit  consists  of  two  AM  envel- 
ope detectors  tied  back-to-back,  fed  by  a 
rather  unusual  transformer.  This  transformer 
is  the  secret  of  the  circuit. 
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F  ig,  1 1 .  FM  discrifninator  schematic.  Action 
depends  upon  design  and  adjustment  of  spe- 
cial    transformer,     shown     in    dotted    box. 

In  any  transformer  tuned  to  resonance, 
there's  a  90  degree  phase  shift  between  the 
primary  and  secondary  voltages.  In  the  dis- 
criminator, a  part  of  the  primary  voltage  is 
coupled  into  the  secondary  at  the  tap,  and 
also  into  the  detector  output  at  the  junction 
of  the  resistors. 

Each  of  the  two  diodes  produces  its  own 
output  voltage  across  its  own  load  resistor— 
but  the  phase  relationships  are  such  that  the 
tota!  voltage  developed  across  the  two  resis- 
tors in  series  is  actually  the  difference  in  out- 
put between  the  two  diodes. 

If  both  are  producing  the  same  output  volt- 
age, as  they  will  when  the  incoming  signal  is 
at  the  exact  resonance  frequency  of  the  trans- 
former, the  difference  will  be  zero* 

If  the  frequency  of  the  incoming  signal  is 
slightly  higher  than  that  at  which  the  trans- 
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received  without  a  shipping  address  will  be  used 
for  beer, 

73  Magazine    Peterborough    NH    03458 


i 


JULY   1969 


123 


former  is  resonant,  the  output  of  the  upper 
diode  will  be  greater  than  that  of  the  lower^ 
and  the  output  will  be  a  positive  voltage. 
If,  on  the  other  hand,  the  incoming  signal 
is  at  a  lower  frequency  than  the  center- fre- 
quency at  which  the  transformer  is  resonant, 
the  output  of  the  lower  diode  will  be  greater 
and  the  total  output  will  be  a  negative  volt- 
age. 


^0  — 


OUTPUT 
VOCTAGE 


PLATE 


-     CENTER 


FREOUENClf 

Fig,  12.  Response  of  discriminator  as  fre- 
quency IS  varied  above  and  below  "center 
freouencv"    for    which    circuit    is  adjusted. 

Output  swings  erther  positive  or  negative  de- 
pending upon  direction  of  frequency  swing. 

As  the  frequency  of  the  mcoraing  signal 
is  varied  around  the  center  frequency  for  the 
circuit, output  voltage  wiU  follow  the  S-shap- 
ed  curve  shown  in  Fig.  12.  So  long  as  the 
frequency  variations  are  limited  to  the 
straight  part  of  this  curve,  they  will  be  trajis- 
lated  linearly  to  output  voltage  variations. 

This  circuit,  while  most  effective  at  con- 
verting frequency  variations  mto  voltage  vari- 
ations, is  also  sensitive  to  voltage  variations 
at  its  input.  A  stronger  signal  at  the  input  wiU 
produce  stronger  signal  at  the  output ;  in  other 
words,   it    will   receive  AM  as  well  as  FM, 

And  one  of  the  major  advantages  of  FM 
over  AM  is  that  most  sputter  and  crash  is  AM; 
it's  possible  to  make  an  FM  receiver  that 
won't  receive  AM,  and  thus  get  rid  of  much 
troublesome  noise. 

To  do  this  with  a  discriminator,  it's  neces- 
sary to  put  one  or  more  *1imiter"  stages  in 
the //strip  ahead  of  the  discriminator.  These 

limiter  stages  serve  to  strip  off  aU  amplitude 
variations  from  the  incoming  signal,  leaving 
only  the  frequency  variations-  The  discrim- 
inator then  detects  the  frequency  variations. 

The  circuit  most  often  used  for  limiting  is 
simply  an  overdriven  amplifier  stage,  some- 
times with  a  grid  resistor  to  increase  its  effec- 
tiveness as  a  limiter.  Enough  gain  is  provided 
ahead  of  the  limiter  to  assure  that  it  is  over- 
driven at  all  times,  even  by  the  hiss  normally 
coming  in  from  the  antenna. 

To  get  away  from  the  need  for  a  limiter, 
several  other  FM  detector  circuits  have  been 
developed.  One  of  the  most  popular  is  known 
as  the  ratio  detector.  It  resembles  the  dis- 
criminator to  some  degree^  as  you  can  see 
from  Fig.  13. 


AUDIO 


Fig.  13r  FM  ratio  detector  schematic.  Like 
the  discriminator,  this  requires  a  speciat 
transformer  (shown  dotted)  but  of  a  dif- 
ferent type  than  the  discriminator.  Audio 
output  of  this  circuit  also  swings  efther  posi- 
tive or  negative,  but  an  additional  afways- 
negative  voltage  dependent  upon  signal 
strength,  which  may  be  used  for  avc,  is  also 
svaildbie. 

The  major  differences  between  the  ratio 
detector  and  the  discriminator  are  that  one 
diode  is  reversed,  in  the  ratio  detector,  and 
that  a  large  capacitor  is  placed  across  the 
series-connected  load  resistors  to  filter  off 
any  amplitude  variations.  The  audio  output 
is  then  taken  from  the  center-tap  rather  than 
across  the  resistors. 

Reversing  the  diode  changes  the  effective 
phase  relationships  so  that  the  output  voltage 
is  now  determined  by  the  ratio  between  in- 
dividual diode  outputs,  rather  than  by  the 
difference.  If  an  AM  signal  is  received,  the 
ratio  remains  relatively  constant;  only  a  sig- 
nal with  a  varying  frequency  component  can 
change  the  ratio  and  thus  produce  output 
audio- 

Not  all  FM  detectors  use  the  two-diode 
techniques*  One  of  the  first  to  get  away  from 
such  principles  entirely  was  the  Bradley  lock- 
ed-oscillator  circuit-  In  this  circuit,  a  rather 
unstable  local  oscillator,  designed  to  produce 
an  output  vbltage  which  varied  with  the  fre- 
quency at  which  the  oscillator  was  running, 
was  synchronized  or  "locked"  to  the  incom- 
ing signal.  The  output  of  the  oscillator  then 
varied  with  the  frequency  of  the  incoming 
signal 

A  similar  principle  more  recently  used  is 
the  gated -beam  discriminator,  which  required 
a  special  type  of  tube  design.  This  tube  was 
capable  of  oscillating  with  one  set  of  ele- 
ments, while  being  turned  on  or  off  by  a  sec- 
ond set-  The  input  signal  was  used  to  turn 
the  tube  on  and  off  in  step  with  the  incom- 
ing signal  frequency  while  the  free-running  os- 
cillator also  caused  an  onoff  acrion.  The  re- 
sult was  that  the  tube's  plate  current  consis- 
ted of  a  scries  of  pulses,  the  width  of  which 
was  determined  by  the  ratio  between  incom- 
ing  signal    frequency   and    the  ''quadrature 

circuit"  frequency  associated  with  the  tube* 
These  pulses,  filtered,  produced  the  audio 
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output. 

This  circuit,  using  the  6BN6  or  similar 
tubes,  was  almost  standard  for  TV  audio  re- 
ception for  many  years.  It  is  not,  however, 
ednvenient  for  use  with  transistors,  and  the 
ratio  detector  and  discriminator  are  still  hold- 
ing their  own  as  a  result- 

The  final  technique  for  detection  of  FM 
is  one  which  also  can  be  used  for  AM;  in 
fact,  it's  almost  a  "universal  detector.''  The 
circuit  has  been  around  since  1957,  but  is 
still  virtually  unknown  because  of  its  com- 
plexity- It's  known  as  ''synchronous  detec- 
tion," 

We  don't  have  space  here  to  go  into  it  in 
detail ;  essentially  it  makes  use  of  the  fact  that 
the  sidebands  themselves  contain  all  necessary 
phase  information,  and  also  of  the  fact  that 
a  90  degree  phase  shift  between  carrier  and 
sidebands  converts  AM  to  FM/PM.  Any  in- 
coming signal  is  spUt  into  two  parts  and  ap- 
plied to  a  pair  of  balanced  mixers.  The  other 
input  to  these  mixers  is  the  local  oscillator 
signal;  it's  shifted  90  degrees  before  applica- 
tion to  one  and  applied  directly  to  the  other. 
Outputs  of  the  two  mixers,  then^  result  from 
AM  on  one  side  and  PM  on  the  other,  regard- 
less of  the  original  signal  type.  These  two 
output  signals  are  fed  to  a  phase  detector, 
which  produces  a  dc  control  voltage.  The 
control  voltage  then  varies  the  frequency  of 
the  local  oscillator-  The  idea  is  to  keep  the 
local  oscillator  locked  to  a  frequency  which 
will  produce  maximum  output  from  one  of 
the  balanced  mixers  and  zero  output  from 
the  other. 

If  the  incoming  signal  is  FM  or  PM,  the  90 
degree  phase  shift  in  the  synchronous  detec- 
tor converts  it  back  to  AM.  If  it's  AM,  the 
local  oscillator  is  locked  into  phase  synchron- 
ization with  the  carrier  and  there's  no  both- 
ersome beat  note.  If  it's  DSB,  the  same  con- 
ditions hold,  and  perfect  reception  results. 
For  SSB,  no  locking  action  occurs  but  the 
balanced  mixers  act  as  product  detectors. 
And  as  an  additional  bonus,  any  interference 
which  is  present  in  only  one  sideband  of  any 
received  signal  cancels  itself  out  in  the  output 
of  the  circuit. 

Circuits  of  this  sort  are  now  standard  in 
aerospace  communications,  but  for  amateur 

use  the  complexity  is  still  frightening  to  most 
of  us.  For  instance,  the  first  such  circuit 
published  for  ham  construction  required  1 1 
extra  tubes,  plus  phase-shift  networks  and 
power  supply* 

Next  Month-  Well  continue  our  examina- 
tion of  receiver  techniques. 


COMPUTOR  BOARDS 

Here  is  a  fme  value  for  parts 
and  a  fine  breadboard.  Each 
computer  board  contafns  about 
50  diodes  in  addition  to  tran- 
sistors^ high-quaHty,  low-volt- 
age electrolytic  capacitors,  trim 
parts  and  precision  resistors.  Components  are  easily 
removed  and  have  Ion  a  leads.  Eacli  board  is  different. 
The  plug-in  board  malces  a  ffne  breadboard  or  com-^ 
ponent  board.  Dimensions;  16"k4"x1*'.  Weight  1  lb. 
HCB. „„ ..„„„„ $i;25P,P. 

DUAL  TRANSISTOR 
IGNITION  SYSTEM 

This  system  was  nr>ade  by  Can- 
adian Tire  to  seli  for  $36>0O. 
These  are  Brand  New  fully 
wired  surplus,  not  rejects.  The 
extra  high  voltage  coii  provides 
smoother  running  at  high 
speeds  and  longer  plug  ilfe,  and  the  iower  current 
through  the  points  makes  for  longer  point  iife  and  fast- 
er winter  starts.  Special  connector  a i lows  instant 
changeover  to  conventional  ignition.  Fully  guaranteed, 
w!th  instructions  ready  to  instaii  for  6  or  12  volt  nega- 
tive ground  car.  Closeout  Special:  DTI $10.00  P.P. 

GEIGER  COUNTER 
A   -«m.r-%.      -GOV'T  SURPLUS 

/\*PSB|(\  "^  r  ''CD"  Type  Radiation  Survey 
A  ' ^i  ^*^  *  Detectors  are  m  lilce  new  con- 
»^  ■*  ^— i:^  ditiop,  with  instruction  man- 
ual, and  straps.  Picture  shows 
typical  unit.  Bright  yellow 
plastic  case,  waterproofed.  Me- 
ter readings  may  be  made  from  0.01  r/hr.  to  50r/hr.  Un- 
its are  clean,  end  are  offered  untested,  as  is  at  a  low 
price  of  $10.00  less  batteries,  battery  price  about  $1.60. 
With  life  of  400  hrs.  or  intermittent  operation. 
CD  MD.  No.  710 * $10.00  P,P, 
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NEW    PRODUCTS 


Mosley  Tri-Bander 

The  Mosley  CL-36  is  a  three  band  (10-15- 
20)  six  element  beam.  The  gain  on  this 
monster  is  rated  at  9db  on  lOM,  and  8db  on 
15  and  20M.  That's  good!  This  is  the 
famous  old  Mosley  TA-36  beam  with  their 
new  balanced  capacitive  feed  system,  which 
resists  corrosion  much  better  than  the  older 
types-  Weighs  69  pounds  and  costs  under 
$175.  It  wlU  handle  maximum  power  on  all 
three  bands* 


Code  on  Tape 

Epsilon  Records  has  just  announced  that 
they  wUl  henceforth  have  their  code  practice 
course  available  not  only  on  good  old  33  type 
records,  but  also  on  the  newfangled  tape 
cassettes.  It  is  getting  so  that  darned  few 
ham  shacks  are  recorderless,  and  thfe  new 
cassette  type  tape  recorders  are  really  getting 
around.  Score  one  for  Epsilon  and  their  new 
cassette  code  course. 


Mosley  Mini-Beams 

Since  it  is  the  current  section  of  the 
antenna  that  does  the  radiating^  the  question 
is  frequently  raised,  "Why  not  shorten  the 
voltage  end  of  the  antenna  and  save  some 
space/*'  The  answer  is,  "Why  not?"  And 
this  is  just  what  Mosley  has  done  with  their 
new  10  and  15  meter  Mini-Beams,  The  lOM 
(MB-10)  is  about  IT  long  instead  of  16\ 
thereby  cutting  off  five  not  very  useful  feet 
of  weight  and  wind  load.  The  gain  is  ad- 
vertised as  7-5  db,  just  a  bit  under  the  gain 
of  a  full  sized  beam.  The  five  lost  feet  is 
made  up  with  loading  coils.  The  whole  beam 
weighs  in  at  six  pounds,  plenty  light  for  even 
a  small  TV  rotator.  Costs  under  $45.  The 
MB-1 5  is  under  eight  pounds  and  costs  under 
$45! 


Reviewing  the  DAH-DITTER 
Model  EK-1  Electronic  Keyer 

The  M&M  Electronics  EK-1  Keyer  is  a  real 
joy  for  the  CW  operator.  It  is  self  complet- 
ing, so  that  neither  dots  nor  dashes  can  be 
cut  short  J  and  it  provides  exact  three  to  one 
dah  to  dit  ratio  with  correct  spacing  between 
characters. 

It  can  be  used  with  any  key  providing 
SPDT  action  with  center  off,  I  used  it  both 
with  the  James  Permaflex  Key  and  with  my 
antique  Vibroplex  bug.  When  used  with  the 
"bug"  type  key,  it  is  necessary  to  disable  the 
spring  mechanism  on  the  dit  side.  This  is 
easily  accomplished  by  using  a  rubber  band 
to  tie  the  end  of  the  vibrating  arm  to  the 
right  side  of  the  damper  at  the  rear  of  the 
base,  and  adjusting  the  contact  settings  for 
correct  contact  spacing. 

A  built-in  side  tone  monitor  provides  a 
constant  tone  without  using  the  station  re- 
ceiver. Reed  relay  output  makes  it  possible 
to  use  either  grid  block  keying  or  cathode 
keying    by   ToUowing    simple   instructions. 

The  Dah-Ditter  is  adjustable  from  about 
5-40  wpm  with  a  single  control,  and  allows 
an  operator  to  send  perfect  CW  with  a 
minimum  of  practice.  However,  even  though 
the  keyer  wUl  space  automatically  between 
dits  and  dahs  in  a  single  letter,  it  is  still  up  to 
the  operator  to  provide  correct  spacing  be- 
tween letters  and  words.  A  few  hours  of  prac- 
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tice  should  be  sufficient  for  anyone  who  has 
used  a  keyer  in  the  past, 

TTiis  keycr  uses  modern  digital  computer 
techniques  utOi^ing  digital  flip  flops  and  gates 
which  are  arranged  to  give  correct  spacing  in- 
dependent of  speed  setting.  It  is  not  neces- 
sary to  make  adjustments  for  each  speed  set- 
ting. 

The  instructions  supplied  with  the  Dah- 
Ditter  aje  complete  and  explicit.  Complete 
circuitry  is  provided  in  the  event  trouble- 
shooting is  needed.  The  unit  is  fully  guaran- 
teed for  ninety  days  under  standard  warranty 
terms,  but  if  trouble  develops  outside  the 
warranty  terms,  it  may  be  returned  for  fac- 
tory service  for  a  nominal  charge  of  S7.50. 
This  charge  does  not  cover  cockpit  troubles 
where  the  equipment  has  been  abused,  how- 
ever. Under  normal  use  and  installation,  the 
iC*s  used  should  give  thousands  of  hours  of 
reliable  service. 

Considering  the  modest  price  of  S3 4.9 5, 
this  keyer  is  a  good  deal.  Further  information 
is  available  from  M&M  Electronics,  6835 
Sunnybrook,  N.E.,  Atlanta,  Georgia  30328. 

.  .  .WIEMV 


Make  Your  Soldering  Gun  Tip  Last  Longer 

My  solderinggun  tip  always  seemed  to  p;irt 
company  near  the  end  of  a  project  when  I 
least  wanted  to  stop  everylhing  to  chaniie  il. 
The  natural  result  v^^as  an  attempt  to  finish 
the  job  with  the  two  ends  bent  together  or  by 
completing  the  circuit  through  the  joint  to  be 
Soldered.  Neither  of  these  methods  has  been 
found  conducive  to  good  workmanship. 

While  not  eliminating  the  problem  entire- 
ly»  the  following  will  increase  tip  life  consid- 
erably and  make  these  frustrating  moments 
fewer  and  further  between. 

Obtain  (your  refrigeration  repairman  is  the 
best  bet)  a  short  piece  of  silver  solder  and  a 
small  quantity  of  flux.  Sand  the  tip  until  it  is 
bright  and  completely  free  of  oxides.  A  stiff 
wire  brush  will  do  as  welL  Dip  the  tip  in  Oiix 
and  apply  the  heat  of  a  household-type  pro- 
pane torch  to  a  point  slightly  below  the  tip 
proper.  When  the  flux  starts  to  took  ghissy, 
gently  touch  the  silver  solder  to  the  tip  until 
it  starts  to  melt.  The  solder  will  shortly  flow 
over  the  tin  forming  a  protective  coining. 
You  may  need  to  add  a  Httle  more  solder  to 
insure  that  the  whole  tip  is  covered-  When 
cool,  brush  the  tip  and  tin  as  usual.  The  sil- 
ver solder  prevents  the  oxidation  which  causes 
the  tip  to  erode  and  makes  it  last  several 
times  longer. 

William  i\  Turner,  WA0AB1 
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CUfford  Klinert,  WB6BIH 
520  Division  Street 

National  Cityf  Calif omia  92050 


Stable  HF  VFO 


This  article  will  describe  a  transistorized 
vfo  to  cover  the  amateur  high  frequency 
bands  from  3-5  to  30  mhz-  It  is  designed  to 
drive  small  transmitters  such  as  the  DX-40, 
which  have  provisions  for  vfo  input  and  115 
vac  output  for  a  fr  switch.  Construction  de- 
tails and  sources  for  obtaining  parts  are  given 
to  aid  the  home-brewers. 

Circuit  Details 

Fig,  1  shows  the  oscillator  circmt.  This  is 
a  Seller  oscillator  using  the  popular  MPF-102, 
Tliis  transistor  has  a  minimum  effect  on  the 
frequency  of  the  tuned  circuit.  The  tuned 
circuit,  however,  will  change  frequency  with 
temperature-  In  breadboarding  experiments 
with  this  circuit,  soldering  really  caused  frus- 
tration. If  the  temperature  of  the  shack  in 
the  morning  was  about  50  degrees,  after  turn- 
ing on  the  heater  and  the  oscillator,  the  fre- 
quency would  graduaUy  drift  as  the  room 
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Fig.  1.  Oscillator  schematic.  All  capacitors 
are  mica  except  variables  and  ,01  disc  cer- 
amic. The  torofd  coil  Is  described  in  the 
text. 


changed  temperature.  In  a  later  test^  when 
the  temperature  was  constant^  the  stability 
was  much  better.  In  this  test,  the  vfo  was 
zero-beated  with  a  crystal  oscillator-  A  rath- 
er unusual  behavior  resulted^  The  beat  note 
would  rise  to  about  three  or  four  Hertz  over 
a  five  minute  period,  and  then  go  back  thru 
zero  beat.  The  drift  was  never  more  than  a 
few  Hertz,  and  went  back  and  forth  in  this 
manner  over  a  one  hour  test  period.  Of 
course,  this  could  have  been  caused  by  several 
things,  but  it  illustrated  the  stability  of  the 
oscillator. 

The  only  possible  cause  of  trouble  in  the 
oscillator  is  in  the  small  capacitor  in  series 
between  the  gate  of  the  MPF-102  and  the 
tuned  circuit.  If  this  capacitor  is  too  small 
the  oscillator  will  not  oscillate.  For  best  per- 
formance the  capacitor  should  be  just  large 
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Fig.  2.  Amplifier  schematic.  All  capacitors 
are  .01  microfarad  disc*  Resistors  are  half 
watt  carbon* 
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Fig*  3-    Power  supply. 


enough  to  maintain  stable  oscillation.  The 
150  pf  value  has  been  found  to  be  adequate 
for  inosi  circuits. 

The  amplifier  circuit  is  shown  in  Fig.  2. 
This  is  a  simple  two  stage  common-emitter 
amplifier-    The  40243  is  biased  into  class  A 
to  act  as  a  buffer.    The  quiescent  collector 
current  is  about  four  or  five  mMamperes. 
This  rather  high  value  of  current  was  chosen 
to  allow  a  high  output  signal  voltage-    This 
high  collector  current  also  reduces  the  input 
impedance  to  as  low  as  five  hundred  ohms. 
Performance  was  adequate,  however,  and  the 
circuit  was  left  as  it  was.  The  main  advantage 
of  this  design  is  bias  stability.  Almost  any  vhf 
or  hf  silicon  NPN  transistor  can  be  plugged 
into    this    circuit   in    place   of   the  40243. 
The  low  value  of  the  base  resistors  allows  for 
variations  in  hf^  of  the  transistor.   The  emit- 
ter resistor  voltage  drop  of  about  two  volts 
helps  to  compensate  for  changes  in  the  base- 
emitter  voltage  drop  of  the  transistor.    The 
40243  is  a  small  signal  transistor  used  for  FM 
receiver  applications  and  was  selected  because 
of  its  low  cost  and  availability. 

The  40081  output  stage  is  pushed  into 
class  C  by  the  150  ohm  emitter  resistor.  RF 
chokes  are  used  instead  of  tuned  circuits  to 
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Fig.  5*     A  list  of  parts  obtained  from  AN  led 
catalog. 

Stock  Number 

47F3241 
42-7200 
42 F 7851 
42 F 7904 
47F0592 
43F3663 
54  F 49 74 

P.C,    boards    can    be    had    from    SpJcer,    T1 
Ridgeiand    Road,   Wallingford,   CT      06492. 
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Chassis 

P,C.  Board 

Tuning  Capacitor 

Transformer 


provide  a  broad  banded  output.  The  1  K  re- 
sistor in  the  collector  of  the  40081  reduces 
the  Q  to  prevent  parasitic  oscillations.  The 
output  voltage  is  about  ten  volts  peak-to- 
peak,  and  provides  adequate  drive  on  all  bands 
when  used  with  a  DX-40  transmitter. 

The  power  supply  in  Fig,  3  is  very  conven- 
tional in  design.  The  resistance  between  the 
two  filter  capacitors  drops  the  almost  40  volt 
peak  output  from  the  bridge  rectifier  to  20 
volts  across  the  Zener  voltage  regulator  diode. 
The  total  resistance  could  be  increased  to  al- 
most 1  K  before  the  voltage  would  drop,  but 
high    current    is    maintained    for   stabOity. 


1 


Fig,  4.    Control  switching. 


Control  circuit  and  output  jack. 

The  control  circuit  of  Fig.  4  is  used  to 
turn  the  vfo  on  when  1 1 5  vac  is  applied  from 
the  transmitter  TR  relay.  A  "spot"  switch 
is  also  provided  to  manually  activate  the  vfo. 
Almost  any  relay  that  can  be  activated  by 
1 15  vac  could  be  used.  The  one  I  used  was 
surplus.  If  a  dc  relay  is  used,  first  calculate 
the  coil  current  from  its  voltage  and  resis- 
tance. The  rectified  dc  voltage  is  about  70 
volts.  70  volts  minus  the  coil  voltage  is  the 
voltage  drop  required  of  the  resistors  of  Fig, 
4,  Its  value  is  found  by  dividing  the  voltage 
drop  by  the  coil  current. 

The  Zener  diode  is  also  shown  in  Fig.  4, 
It  is  only  in  use  when  the  vfo  is  activated- 
This  is  done  to  reduce  heating  from  the  diode 
and  dropping  resistors. 
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Amplifier  board  mounted  on  chassis.    Relay 
is  at  right. 


Construction 

As  a  convenience,  some  of  the  major  parts 
were  obtained  from  Allied  Radio.  Fig.  5 
Hsts  them  with  their  stock  numbers.  Other 
parts  will  be  described  as  completely  as  pos- 
sible. The  pictures  will  also  aid  in  describing 
the  mechanical  layout. 

The  first  step  is  to  mount  the  dial  with  the 
instructions  and  template  supplied  by  the 
manufacturer.  The  dial  is  centered  on  the 
front  panel.  The  chassis  is  mounted,  being 
careful  to  allow  for  the  flange  on  the  front 
of  the  cabinet.  The  smaller  chassis  is  moun- 
ted in  the  center  of  the  larger  one  after  the 
hole  for  the  tuning  capacitor  is  measured  and 
drilled.  No  special  attempts  were  made  to 
make  the  structure  more  rigid.  The  method 
used  is  simple  and  the  structure  is  remarkably 
stiff. 

The  fabrication  of  the  printed  circuit 
boards  will  be  discussed  in  one  step  because 
of  their  similarity,  but  a  definite  order  should 
be  observed  to  simplify  construction*  The 
power  supply  should  be  attempted  first  be- 
cause it  is  the  easiest  and  will  be  needed  to 
test  the  other  circuits* 

Fig-  6  shows  the  general  layout  of  the 
printed  circuit  board  for  the  power  supply. 
As  with  the  other  boards,  the  actual  parts  to 
be  used  should  be  checked  for  fit  before  lay- 
ing out  the  board.  The  method  used  in  mak- 
ing these  boards  is  a  result  of  personal  prefer- 
ence, and  other  builders  may  have  their  own 
methods. 

The  first  step  was  laying  out  all  the  parts 
on  a  piece  of  paper  corresponding  to  the  lay- 
out of  the  schematic.     The  mounting  holes 


were  measured  and  marked ^  carefully  check- 
ing with  the  actual  parts.  Then  lines  were 
used  to  connect  components  as  in  the  schem- 
atic. The  paper  was  then  cut  out  and  taped 
to  the  unetched  copper  side  of  the  circuit 
board.  Holes  were  drilled  for  components 
using  the  paper  as  a  template.  With  the  paper 
removed  and  the  copper  cleaned  with  steel 
wool,  the  holes  are  connected  with  the  resist 
material.  A  type  of  acid-resistant  lacquer  was 
used  for  the  resist  in  this  case.  However,  al- 
most any  kind  of  good  enamel  paint  could 
be  used.  Dry- transfer  kits  are  available  which 
will  make  a  much  neater  job,  but  with  the 
paint  you  have  lower  cost  (free  in  tins  case) 
and  more  "freedom  of  expression"  in  making 
wider  conductors.  As  much  of  the  copper 
was  covered  as  was  possible.  This  was  done 
to  provide  a  handier  low  impedance  ground 
around  the  edge  of  the  board.  This  also 
makes  it  possible  to  use  less  etchant  whicli  is 
much  more  expensive  than  the  resist.  The 
etchant  used  was  a  commercially  available 
brand  packaged  in  small  amounts.  A  one-gal- 
lon bottle  of  Ferric  Chloride  (FeCl2)  solu- 
tion was  also  obtained  from  a  chemical  sup- 
ply house  for  about  three  dollars.  Either 
etchant  gave  good  results,  but  it  is  important 
to  keep  the  etchant  solution  warm  while 
etching. 

After  the  board  has  etched  sufficiently, 
wash  it  with  water  to  remove  the  acid,  and  in 
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Fig,  6.  Power  supply  board  layout.  Both 
board  and  component  location  ilfustratlons 
are  full  size  and  bottom  views. 
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paint  thinner  to  remove  the  resist-  You  might 
wish  to  use  steel  wool  once  again  to  clean 
the  copper  before  soldering.  It  will  take  only 
a  few  minutes  to  place  the  components,  sol- 
der them  in,  and  clip  excess  leads. 

Since  there  was  no  need  for  miniaturiza- 
tion, the  boards  were  made  large  to  make  as- 
sembly easier.  Some  builders  may  prefer  to 
avoid  using  printed  circuit  boards,  but  they 
present  a  very  neat  appearance  and  reduce  er- 
rors. If  the  board  layout  is  copied  properly, 
it  serves  as  a  check  against  errors  in  the  sche- 
matic that  can  be  made  by  either  the  author, 
draftsman,  or  reader 

With  the  power  supply  board  completed, 
temporarily  connect  the  transformer.  The 
voltage  without  the  Zener  diode  should  be 
about  thirty-five  to  forty  volts.  The  Zener 
diode  is  stud-mounted  to  the  chassis  to  pro- 
vide heat  dissipation.  After  the  diode  is  add- 
ed, the  output  voltage  should  drop  to  about 
twenty  volts  or  slightly  higher.  The  diodes  in 
this  case  were  '^'surpIus"  diodes  obtained  from 
SoHd  State  Sales  at  a  reasonable  price.  De- 
livery will  usually  take  less  than  a  week  after 
mailing  the  order,  even  to  the  west  coast. 


Power    transformer    and    tuning    capacitor 
mounting. 

After  the  power  supply  has  been  checked 
out  and  is  working  properly  it  can  be  moun- 
ted on  the  chassis.  A  hole  is  cut  in  the  chas- 
sis with  a  nibbler,  and  the  board  is  bolted  in 
place.  This  is  a  good  time  to  complete  wir- 
ing connected  with  the  ac  switch,  line  cord, 
fuse  and  pilot  lamps.  Put  some  electrical 
tape  on  the  inside  of  the  metal  dial  front 
cover.    With  the  pilot  lamps  wired  in  series, 


the  metal  cover  will  short  them  out.  Tie 
points  are  used  liberally  under  the  chassis  to 
make  the  wiring  neater. 


A  look  inside  the  oscillator  box* 

Fig,  7  shows  the  board  layout  for  the  os- 
cillator. The  method  is  the  same  as  that  for 
the  power  supply  except  for  mounting.  Since 
the  oscOlator  is  shielded  (for  temperature, 
not  rf)  it  must  be  completely  inside  its  box. 
Spacers  are  used  to  lift  the  board  from  the 
chassis  to  prevent  shorting.  The  toroid  coil 
is  mounted  on  the  board  with  glue.  The  form 
is  available  from  Amidon  Associates,  12033 
Otsego  Street,  North  Hollywood,  California 
91607.  Thirty-eight  turns  of  number  30  wire 
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Fig.  7,  Osciftator  board*  The  toroid  coU 
form  ts  %"  ferrite  (Amidon  T-50-2)*  D,  S, 
and  G  indicate  drain,  source,  and  gate  of  the 
MPF'ia2.   See  Fig.  1. 

used  to  cover  3,5  to  3,8  mhz.  Adding  more 
turns  will  widen  the  frequency  range,  but  CW 
operation  is  the  only  mode  used,  and  'phone 
band  coverage  is  not  needed.  There  is  absol- 
utely nothing  critical  about  the  oscillator  cir- 
cuitj  and  it  should  cause  no  trouble  if  connec- 
ted properly.  If  a  toroid  coil  is  not  used,  a 
slightly   larger  (200   to   300   pf)   capacitor 
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should  be  used  between  the  tuned  circuit  and 
the  gate  of  the  MPF-102.  A  lower  Q  coil 
will  require  more  feedback  to  sustain  stable 
oscillation.  If  you  experiment  with  this  cir- 
cuity you  may  find  that  there  is  a  condition 
between  oscillation  and  non-oscillation.  This 
condition  is  to  be  avoided  because  the  oscil- 
lator may  appear  to  be  working,  but  is  not. 
Always  try  the  next  larger  value  gate  capaci- 
tor that  will  give  the  stronger,  more  stable 
output,  . 

After  the  oscillator  board  is  mounted,  the 
output  is  brought  out  through  the  bottom  of 
the  chassis  with  a  short  piece  of  RG-1 74  coax- 
ial cable.  The  power  wiring  will  be  taken  care 
of  last. 


4oz#a 
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Amplifier  board. 

The  amplifier  layout  is  shown  in  Fig.  8. 
The  only  new  feature  here  is  that  sockets  are 
used  for  the  transistors.  This  is  done  to  allow 
trying  different  transistors  in  the  circuit.  Al- 
most any  high  frequency  NPN  silicon  transis- 
tor will  work,  but  the  output  transistor 
should  be  capable  of  handling  at  least  a  half 
watt  of  power.  In  this  case,  a  heat  sink  was 
used  on  the  40081  to  increase  its  dissipation. 
The  circuit  board  is  bolted  into  a  rectangular 
cut  out  in  the  chassis  as  was  done  with  the 
power  supply. 

The  control  circuitry  and  power  wiring 
are  completed  last.  No  printed  circuit  board 
is  needed  here.  The  circuit  may  vary  depend- 
ing upon  the  type  of  transmitter  the  vfo  is  to 
be  used  with,  and  the  type  of  relay  used. 
The  builder  may  even  wish  to  reverse  the  pro- 
cess and  have  the  vfo  switch  operate  the  trans- 
mitter, 

FinaJ  Alignment  and  Adjustment 

Other  than  calibrating  the  oscillator,  there 
isn't  any.  These  circuits  have  i^ithstood  many 
weeks  of  breadboarding,  experimenting^  and 
redesigning.    When  assembled  properly  they 
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Fig,  8.  Amplifier  board.  All  capacitors  are 
.01  disc.  C,  B,  and  E  indicate  collector,  base 
and    emitter    of    transistors.       See    Fig.    2. 

will  be  stable  and  reliable.  When  the  final 
version  shown  in  the  pictures  was  assembled 
aU  circuits  worked  the  first  time  as  was  plan- 
ned. 

The  builder  may  wish  to  modify  the  tun- 
ing range  of  the  oscillator.  On  higher  frequen- 
cies the  band  is  quite  crowded  into  a  small 
portion  of  the  diaL  If  band  spread  is  not  con- 
sidered adequate  a  small  capacitor  (50  to  100 
pf)  could  be  placed  in  series  with  the  tuning 
capacitor.  This,  of  course,  will  reduce  cover- 
age on  the  lower  frequency  bands.  Perhaps 
a  bandswitch  could  be  used  in  the  circuit  to 
change  the  tuning  range,  but  a  mechanical 
linkage  would  be  a  comphcating  problem. 

If  large  temperature  changes  are  a  problem, 
you  might  try  temperature  compensating  the 
oscillator-  Drift,  however,  is  not  serious.  In 
one  experiment  this  vfo  circuit  was  built  in 
to  the  same  chassis  with  a  pair  of  6146's. 
A  fan  was  used  to  blow  the  hot  air  from  the 
tubes  away  from  the  oscillator.  This  simple 
solution  was  all  that  was  needed  to  stabilize 
the  oscillator. 

Conclusion 

This  vfo  has  the  best  performance  of  any 
circuit  I  have  built  of  this  simple  a  nature. 
Better  performance  could  be  obtained  using 
the  same  oscillator  circuit  in  a  heterodyne 
vfo,.  but  this  would  be  much  more  complica- 
ted. Considering  the  required  effort  and  per- 
formance, this  vfo  would  be  an  excellent  pro- 
ject for  the  amateur  who  has  had  some  con- 
struction experience  and  wishes  to  add  vfo 
capability  to  Ms  rockbound  CW  transmitter. 
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LETTERS 


The  article  VSWR-An  Outmoded  Parameter  by 
VE2AXQ  in  the  April  1969  73  Magazine  may  offer 
a  new  cause  for  you  and  73  Magazine. 

In  the  article  the  author  proposes  to  do  away 
with  VSWR  on  the  ham  bands  where  he  says  it 
doesn't  belong  and  relegate  it  to  the  microwave 
bands  where  it  does  belong,  according  to  VE2AX0* 

One  can  hardly  argue  with  VE2AXQ's  conten- 
tion that  there  is  no  room  for  VSWR  on  the  ham 
bands  and  Tm  with  him  and  in  favor  of  banishing 
trouble  with  that  dern  VSWR  and  even  plain  old 
SWR  and  what  with  all  the  other  troubles  about  we 
sure    don't    need    any    more    of   those    VSWR's- 

It  doesn't  really  matter  that  we  get  lid  of  VSWR 
by  substituting  for  it  the  reflection  coefficient,  a 
very  close  relative,  and  it  doesn't  really  matter  that 
VSWR  is  one  means  of  expressing  the  reflection 
coefficient  just  so  long  as  we  banish  VSWR  and  SWR 
from  the  ham  bands.  It  makes  no  difference  that 
both  VSWR  and  SWR  and  the  reflection  coefficient 
issue  from  and  are  functions  of  the  same  condition 
because  over  the  years  just  having  SWR'^s  has  be^ 
come  a  hateful  and  distasteful  thing  on  the  ham 
bands. 

It  is  to  be  noted  that  of  all  the  different  designa- 
tions for  reflection  coefficient  that  liave  appeared 
in  articles  and  reference  works  on  transmission 
lines  tiiat  VE2AXQ  has  wisely  chosen  Gamma. 
Gamma  has  a  pleasing  sound  with  a  nice  ring  to  it. 
Some  writers  designate  reflection  coefficient  by  p 
(Rho)j  others  by  a  small  K,  and  still  others  by  a 
capital  K,  I  don't  think  that  the  small  k  really 
stands  for  or  is  short  for  anything  bu  t  it  is  believed 
that  the  capital  K  is  short  for  Krutchley  (K  for 
Krutchley)  who  I  am  not  familiar  with  but  who 
probably  had  something  to  do  with  the  discovery 
of  reflection  coefficients.  But  anyway,  note  the 
far  better  soimd  of  Gamma  as  opposed  to  Krutchley. 
We  can  all  be  thankful  that  VE2AXQ  selected 
Gamma,  Can  you  imagine  how  distressing  it  would 
sound  for  some  guy  in  QSO  on  the  ham  bands  to 
remark  'i  gotta  QRT  now  because  I  got  some  dem 
high  Krutchleys."  It  wouldn't  do  much  for  the 
image  of  ham  radio. 

In  this  budding  campaign  to  banish  VSWR's  and 
SWR's  from  the  ham  bands  there  is  bound  to  be 
considerable  squawking  from  a  great  many  hams 
who  own  SWR  meters  and  who  may  therefore  be 
opposed  to  progress.  Noting  the  73  Magazine 
Editor's  comment  on  page  2  that  he  pays  the  fast- 
est and  mostest  for  good  articles  immediately  leads 
me  to  the  conclusion  that  I  can  be  of  great  assis- 
tance here  in  easing  the  grief  of  those  many  hams 
who  own  SWR  meters  and  who  would  otlierwise 
tend  to  stand  in  the  way  of  this  noble  cause  save 
for  my  services. 

What  I  propose  is  a  length] y  and  well-paid  for 
article  as  a  follow-up  to  VE2AXQ's  piece  which 
will  explain  in  great  detail  to  the  present  owners  of 
SWR  meters  how  they  can  convert  them  at  prac- 
tically no  cost  and  no  effort  to  read  Gamma  rather 
tlian  SWR,  I  would,  of  course,  have  furnished  the 
information  free  as  a  public  service  except  that  I 
don't  want  to  interfere  in  any  way  with  your  an- 


nounced policy  of  paying  the  fastest  and  mostest. 
Please  advise  the  fastest  the  mostest  that  you 
will  pay  for  my  proposed  article. 

E.A.  Wingfield,  W5FD 

26  Belmont  Drive 

Little  Rock,  AK   72204 

I  would  like  to  take  this  opportunity  to  thank 
you,  Kay  la  and  the  staff  for  the  Sv/an  260  you 
gave  away  at  the  Dayton  Hamvention,  I  had  it  on 
the  air  the  day  it  arrived,  and  have  a  whole  slew  of 
contacts  from  20  sideband  and  cw.  The  dipole  i 
strung  between  the  balconies  is  outperforming  my 
beam  with  depressing  success-but  at  least  rotation 
is  a  little  easier  under  the  tri-bander. 

My  sixth  contact  was  Kayla^  and  at  the  time, 
she  was  mobile  in  Texas.  I  had  to  run  off  to  class 
though  and  only  got  to  talk  with  her  for  a  few 
minutes. 

Being  a  college  student,  and  especially  a  poor 
college  student,  the  transceiver  sure  was  a  welcome 
addition  to  the  shack.  Since  Tm  in  the  co-op  pro- 
gram here  at  school  (EE)  I  spend  half  my  time  at 
home,  where  I  drive  70  miles  a  day  to  work  and 
back.  My  HT-32  was  never  designed  for  much 
mobile  work  and  the  Swan  seems  to  be  the  answer 
to  a  long  standing  prayer, 

I  hope  to  be  meeting  you  at  a  future  hamfest, 
or  perhaps  on  20  one  of  these  days,  (say  about 
14250,  fifth  layer?)  Once  again,  pass  my  thanks  to 
all  concerned  and  keep  up  the  good  work. 

Bill  Chidester,  WA4ZCL/8 

Box  500,  Sawyer  Hall 

University  of  Cincinnati 

Cincinnati,  OH  45219 

In  your  May  issue  by  W8GI,  Who's  Who  in 
Amateur  Radio,  you  left  out  the  best  Guitar  Pit^ker 
in  the  Whole  Wide  World*  .  ,Mr.  Chet  Atkins  is  a 
Ham  and  right  now  can't  remembei  his  call  but  I 
think  he  is  as  great  as  anyone  that  was  listed,  so 
let's  get  on  the  ball  and  quit  leaving  out  us  Hill- 
billies down  here  in  Tennessee. 

Ernest  Tucker,  W4IVJQV 

Box  251 
Fayetteville,  Tenn- 

I  found  K9AAU's  short  article  (*'A  New  System 
for  Learning  Morse  Code,"  April,  1969)  very 
interesting*  When  1  learned  the  code  a  few  years 
ago,  it  was  by  being  exposed  to  the  alphabet  in 
groups  unlike  those  suggested  in  the  article;  ^d  it 
was  necessary  to  suppress  or  unlearn  some  letters 
while  being  introduced  to  others.  I  am  a  nearly 
total  cw  operator  and  am  always  interested  in  im- 
proving my  ear  so  after  reading  this  article  1  realized 
that  I  am  one  of  tliose  with  the  habit  of  deciding 
what  the  letter  is  before  the  character  is  finished. 
Consequently,  it  is  often  necessary  to  change  my 
mind  after  the  character  is  complete*  and  this  takes 
up  time  so  it  is  a  definite  impediment.  With  this  in 
mind,  I  took  some  practice  with  the  intention  of 
losing  this  habit  It  took  me  very  little  time  to 
realize  that  if!  actively  tried  to  stay  a  letter  or  two 
behind  the  sender,  I  could  hear  the  complete  char- 
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acter  before  1  had  to  decide  what  it  was.  This  im- 
mediately gave  me  at  least  a  three  word  per  minute 
increase  in  speed  with  a  very  accurate  copy.  Copy- 
ing behind  the  sender  is  not  a  new  idea  by  any 
means,  but  when  this  method  is  understood  in 
light  of  Mr-  Erwood's  article,  it  can  provide  a 
springboard  for  someone  like  me  who  is  stuck  at  a 
good,  but  not  yet  20  wpm  speed  to  gain  the  extra 
few  words  to  upgrade. 

Frank  E.  Wargockt,  WA3AYW 

2602  Orthodox  Street 

Philadelphia,  PA    19137 

As  I  sit  here  listening  on  the  ham  bands,  it 
makes  me  wonder  if  the  amateurs  in  the  states 
know  what  kind  of  signals  and  how  many  signals 
are  getting  through  to  Vietnam.  Apparently  not^ 
because  I  listen  to  stations  over  in  this  area,  ap- 
proximately, call  them  and  receive  nothing  but  a 
snub  in  return.   It's  a  pitiful  thing. 

But,  that  isn't  the  reason  Vm  writing  this  letter 
to  you.  The  first  reason  is  to  congratulate  you  on 
your  forthcoming  marriage  to  K4MWS  and  to  con- 
gratulate you  the  fine  job  youVe  done  in  editing 
73  for  the  past  22  months*  Believe  me  when  I  say 
that  Tve  really  enjoyed  your  work, 

Wliile  reading  the  April  copy,  though,  I  came 
across  your  editorial  and  it  really  stirred  me  up,  to 
put  it  lightly.  You  mean  to  say  that  our  Fraternity 
is  going  to  let  someone  cut  us  to  nothing  and  libel 
the  best  hobby  in  the  world,  without  standing  up 
and  speaking  their  feelings  on  the  matter?  Ma'am 
it  is  a  very  good  thing  that  one  soldier  is  over  in 
Vietnam,  because  Td  be  doing  some  tall  talking  if 
I  were  capable  of  it.  I  can't  feature  just  how  weak 
people  have  become  in  helping  out  their  fellow  man 
and  not  ask  for  sometliing  in  trade. 

Of  course,  Vm  speaking  of  the  case  being 
brought  against  Ansel  Gridley  ^  W4GJ0.  Til  say  this, 
that  anything  I  can  do  and  anything  that  I  can  say 
to  help  will  be  said.  If  the  man  that  is  bringing 
this  action  against  Ansel  would  concentrate  his  ef- 
forts on  something  that  would  help  people  in- 
stead of  trying  to  hurt  someone  that  was  BETTER- 
ING himself,  I  don't  think  I  would  be  writing  you 
from  my  present  location!  The  money  he  has 
spent  on  bumper  stickers  and  advertising  could 
have  been  used  to  write  letters  to  Congressmen  and 
to  prominent  citizens  to  help  cure  situations  like 
Vietnam,  That  would  be  money  well  spent  if  he 
has  enough  to  throw  away! 

About  the  magazine  now.  It  is  great,  but  how 
about  some  construction  articles  with  analog  cir- 
cuitry in  transceivers  to  make  them  automatically 
tune  themselves? 

One  more  thing  before  I  close  this  almost  edi- 
torial, here  at  AB8AS  we  average  only  about  1200 
phone  patches  monthly.  And  guess  what  is  the 
cause?  No  contact  stations!  With  over  250,000 
hams  in  the  United  States  and  many  of  these  fellows 
belonging  to  the  different  MARS  programs,  this  is 
a  pity.  All  of  the  services  over  here  have  a  MARS 
program   and   they  all  suffer  this  same  question. 

If  any  fellows  interested  in  patching  for  RVN 
stations  really  feel  that  they  could  spend  some  time 
helping  these  stations  out,  we  suggest  that  they  con- 
tact their  area  MARS  director  and  request  authori- 
zation to  work  with  RVN  stations.  Believe  me,  all 
help  would  be  gratefully  appreciated  and  we  could 
better  serve  these  feUows  fighting  over  here.  They 
deserve  it  don't  you  all  think? 

Thanks  a  lot.  Kayla,  and  tell  them  to  keep  up 
the  great  work  after  youVe  gone. 

Sgt.  Ronald  L,  Berry,  WA5BUG/XV 


Congratulations  to  Kayla  on  her  maniage  and 
becoming  a  Floridian.  She  showed  plenty  of  sense 
as  your  Editor  and  even  more  by  coming  to  the 
Sunshine  State*  73's  loss  is  our  gain.  Hope  to  hear 
WlEMV/4  on  75  or  40  meters  soon. 

Ken  Stewart,  W4SMK 


Quite  a  rational  editorial  of  yours  in  73  Maga- 
zine for  May,  1969.  Can't  find  anything  to  dispute 
your  reports  in  it,  and  maybe  it  is  about  time  that 
we  amateurs  realize,  that  with  the  coming  of  solid 
state,  transistorized  gear>  intregated  circuits,  etc., 
that  service  on  these  rigs  will  no  doubt  be  done  by 
the  manufacturers  or  service  centers.  The  day  of 
the  present  amateur  having  the  proper  service 
equipment  to  do  an  A-l  job  of  testing  this  new 
type  gear  is  about  extinct,  Wayne,  so  lets  iust  face 
it. 

We  take  our  cars  to  the  garages;  call  the  plumbers 
to  fix  our  leaky  pipes;  call  the  piano  tuner  in  to 
tune  the  piano;  call  the  TV  service  man  to  fix  our 
TV  sets,  and  especially  those  in  color;  call  the 
electrician  in  to  put  in  some  new  wiring,  and  NOW- 
this  sophisicated  ham  gear  is  right  in  the  same  vein. 

The  ARRL  talked  about  ''appliance  operators" 
within  the  amateur  ranks  a  few  years  ago,  well, 
''They  ain't  seen  no  thin'  yet!"  Just  give  this  new 
breed  of  ham  gear  using  transistors,  intregated 
circuits,  solid  state,  etc.,  a  few  years  on  the  market, 
and  we  all  better  have  some  good  packing  cases  to 
ship  the  stuff  back  and  forth  to  the  manufacturer 
for  needed  repairs. 

Charles  Boegel  W0CVU 

1500  Center  Point  Road  NE 

Cedar  Rapids,  lA  52402 


My  article  on  Learning  the  Morse  Code  in  April 
has  kept  me  busy  answering  letter.  Purists  may 
want  to  correct  lesson  tliree  to  read  KCYOXGE, 
lesson  4  to  read  NTJPWl  and  lesson  5  to  read 
LRA2FU.  Readers  may  be  interested  to  know  that 
rever sable  errors  (A  mistaken  for  N  and  N  mistaken 
for  A)  plots  a  nice  tree  or  chain  with  no  exceptions! 
The  no  n-r  ever  sable  condition  (you  put  down  B 
when  you  hear  J,  but  do  not  put  down  J  when  you 
hear  B)  is  also  plottable  and  a  real  brain  twister. 
Tve  a  bottle  of  aspirin  reward  for  anyone  solving 
tliis  simple  yet  complicated  problem, 

Robert  Erwood,  K9AAU 

2823  W.  Lyndale  Street 

Chicago,  IL  60647 


Just  a  suggestion  you  may  be  able  to  use  in 
your  campaign  to  re-vitalize  amateur  radio. 

Under  current  income  tax  laws  donations  of 
property  to  non-profit  schools  may  be  classed  as 
deductions  to  income,  thus  reducing  the  donors 
tax  liability*  It  is  possible  that  many  amateurs 
have  obsolete,  but  operable  equipment  which 
could  be  donated  to  a  nearby  public  school  to 
stimulate  interest  on  radio.  The  fair  value  of  tax 
equipment  or  parts  thus  donated  may  be  reported 
as  a  contribution  under  current  tax  regulations.  If 
tax  dollar  amount  is  large  it  is  recommended  that 
tax  prospective  donor  get  more  detail  from  the 
nearest  Internal  Revenue  Service  office. 

George  P.  Firmin,  WA4FSK 

2193  Bollingbrook   SW 

Atlanta,  GA  30311 
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Just  returned  from  a  stay  in  the  hospital  and 
am  rushing  my  check  for  $6.00  to  renew  my  sub- 
scription to  73  for  another  year  as  I  do  not  want  to 
miss  an  issue* 

Must  tell  you  I  went  in  with  loads  of  reading 
material  as  I  have  already  passed  the  code  portion 
for  my  Conditional  General  and  have  been  waiting 
for  the  theory  exam*  I  never  opened  any  of  the 
book^  and  turned  down  friends  offers  of  books  etc. 
So  when  73  came  in,  my  O.M,  told  me  he  didn't 
bring  it  in  -  as  I  didn't  seem  to  care  to  read  -  well, 
spurious  radiation  flew  from  WA2PGR  to  O.M/s 
receiver  (ears)  and  I  must  tell  you  upon  reading  it, 
all  the  medicine  in  the  world  couldn't  have  cheered 
my  up  more  than  Bob  Mannings'  article  fox  May 
"In  the  beginning." 

Marian,  V\/A2PGR 

Dave  Middleton's  letter  to  you  in  the  May  issue 
in  which  he  asks  "why  are  so  many  licensees  who 
are  now  permitted  to  utilize  the  'restricted'  seg- 
ments, still  holding  forth  in  the  cluttered-up  sec- 
tions?" prompt  this  reply.  .  <namely,  iia  spite  of 
the  fact  that  I  have  now  held  my  Extra  Class  since 
Sept.  29th,  so  many  of  my  very  good  friends  are 
still  restricted  to  either  the  General  or  Advanced 
portions  and  transceiver  operation  being  what  it  is, 
it  would  just  leave  me  with  practically  nobody  to 
talk  to  if  I  stuck  exclusively  to  those  portions  of 
the  bands  permitted  by  my  Extra  status. 

I  like  my  freinds  better  than  my  privileges-  ""Nuf 
said?  . 

Clayton  Gordon,  WIHRC 

Box  85, 
West  Miirbury,  MA  01586 

Td  like  to  know  how  many  write  in  about  the 
technical  errors  of  the  May  cover,  W7NVY:  (A) 
You  raise  the  antenna  outside  the  guy  wires;  thus, 
the  director  goes  up  first  with  the  boon  vertical  to 
the  ground,  and  the  reflector  is  the  last  to  leave  the 
ground  and  is  held  out  by  ropes  till  it  sUdes  on  the 
guys.  As  drawn,  the  section  of  the  tower  hidden 
from  view  would  have  to  have  two  guys  on  it,  but 
I  assume  the  artist  lost  his  prospective  here  and 
couldn't  figure  how  to  get  himself  out  of  the  deal* 
(B)  A  good  man  on  the  tower  would  have  another 
foot  of  belt  out  and  would  not  have  his  arm  arourtd 
the  mast,  nor  would  he  have  the  wrench  in  his  hand 
with  people  directly  below  him.  (C)  You  don't 
raise  the  beam  with  a  sling.  Where  is  the  leverage  to 
get  it  higher  than  the  guy  on  the  mast?  Either  use 
a  mast  mounted  jin  pole  or  hook  down  on  the 
boom  to  give  height  when  up.  Strain  insulators 
aren't  the  right  kind  either,  or  else  are  wired  wrong. 

The  colors  are  nice. 

As  for  KlYSD-  -more*  more^  more. 

Arthur  W.  Brothers,  W7NVY 
Salt  Lake  City,  UT  84313 


George  Taylor,  W4PZS,  whose  letter  appeared 
in  the  May  issue  of  73  is  so  right  in  his  views  on 
incentive  licensing.  I  say  three  cheers  for  his  abOity 
of  putting  into  writing  what  I've  been  thinking  for 
a  long  time- 

During  the  controversy,  in  a  letter  to  the  ARRL, 
I  pointed  out  that  this  is  equivalent  to  allowing 
the  better  auto  mechanics  to  use  the  class  A  high- 
ways and  relegating  other  persons,  who  may  be 
exceUent  drivers-,  to  back  roads. 

I  have  been  an  amateur  operator  since  1931 


and  have  subscribed  to  QST  whenever  I  had  the 
money  but  like  many  other  hams  1  dropped  out  of 
the  ARRL  membership  with  the  incentive  licensing 
issue* 

So  you  see,  George  Taylor  is  not  alone  in  urging 
you  to  pressure  the  rescinding  of  this  ridiculous 
rule. 

Yours  for  better  operating  procedures^ 

Theodore  DeCrascenzo,  W2DAD 

244  Colunrtbia  Ave., 
Jersey  City,  NJ  07307 

I  agree  with  most  of  what  Wayne  (March  de- 
W2NSD/1  has  to  say.  The  whole  ARRL  should  be 
in  Washington.  I  hved  and  worked  there  for  30 
years,  I  worked  with  all  the  associations  (and 
there  is  one  for  everything).  It's  not  only  advisable, 
it  is  totally  necessary.  I  agree  also  with  the  need 
for  publicity.  .  -we  must  be  heard  and  felt,  but 
well  never  do  it  the  way  things  are  going  now. 

Hank  Bray 

1324  West  Knox 

Tucson,  AZ  85705 


We  wish  to  thank  you  whole  heartedly  for  the 
article  (May,  page  46)  on  QRP  operation  by  Arthur 
Child,  W6TYP.  This  article  is  very  interesting, 
informative,  and  will  give  our  Club  a  very  big 
boost.  Thru  no  fault  of  yours,  the  office  of  Corres. 
Sec.  was  changed  from  K7LNS  to  K3YNN  (me). 
Am  a  steady  reader  of  73  and  do  sincerely  hope 
that  you  keep  up  such  a  marvelous  job  for  73 

magazine. 

Elmer  J-  Worth,  K3YNN 

946  Franklin  St. 

Reading,  PA   19602 


The  article  "Education  and  Ecstacy"  (April, 
page  14)  was  beautifuL  It  takes  me  back  35  years. 
Mr*  George  Leonard  has  hit  upon  the  difference 
between  the  Old  Timers  and  the  modem  amateurs- 
The  old  timers  had  a  feeling  of  ecstacy  gained  from 
the  thrills  of  the  sound  and  flash  of  the  crashing 
spark,  or  us  youngsters  by  watching  the  852  glow  a 
cherry  red  while  listening  to  the  hum  of  the  pole 
peg  and  watchin  the  house  lights  blink.  Those  days 
it  was  easy  to  build  a  rig  and  receiver. 

What  have  we  today?  Cold,  hard,  unhuman, 
solid  state.  No  color,  no  hum^  no  beauty!  1  pity 
the  poor  educator  who  has  to  overcome  the  barrier 

today- 

Ed,  Marriner,  W6BLZ 

528  Co  lima  St, 

LaJolla,  CA  92037 


The  biggest  mistake  the  average  ham  makes 
when  he  finds  himself  being  intentionally  jammed 
by  someone  with  a  serious  mental  problem  is  to 
answer  the  idiot.  Almost  aU  receivers  are  equipped 
with  a  Mttle  knob  for  tuning  which  can  change  the 
game  to  hide  and  seek.  It  also  helps  to  change  over 
to  CW  as  few  of  the  morons  can  copy  over  13  per. 

Charles  Larson,  wgjWH 
RR4,  Connersville,  IN 


Out  here  in  the  western   Pacific  I  work  for 
IT&T/Federal  Electric  Corporation  as  an  electron- 
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ics  tech*  A  chap  who  left  for  the  U,S.A.  left  be- 
hind a  Heath  HW'16  that  he  had  buiJt  for  21  megs 
only  J  leaving  out  the  band  switch  complications 
and  so  forth.  He  left  behind  only  one  crystal  that 
is  for  the  low  end  of  21  megs  CW.  I  know  how 
you  feel  about  incentive  licensing  and  it  has  its 
pros  and  cons.  One  thing  it  has  done  for  us  is  to 
keep  clear  the  low  end  of  21  megs  so  DX  can  work 
DX  without  US  interference  (QRM).  With  the  low 
power  of  the  HW-16  I  have  worked  DX  I  never 
dreamed  of  back  home  without  having  to  QSO  any 
W's.  This  sounds  selfish ,  but  when  you're  not 
here  and  work  those  real  raxe  ones  when  no  one 
else  is  on  the  bands,  it's  sensational.  I  know  sigs 
are  coming  through  from  the  USA  *cause  I  can 
tune  up  the  band  and  hear  the  Generals  and 
Novices.  Unfortunately  I  can't  qso  them  due  to  a 
lack  of  crystals.  I  won't  be  here  long  enough  to 
import  any  since  I  did  have  hopes  of  giving  some 
of  the  Novices  theh  first  KX6.  I  thought  I  would 
add  one  bit  of  sentiment  about  the  incentive  li- 
censing that  from  the  DX  man's  standpoint,  it's 
great  because  it's  keeping  the  USA  gang  off  the  DX 
frequencies* 

Jim  Jaeger,  KX6KR 
Marshal  Islands 


In  the  February^  '69  issue  of  73,  page  10,  Mr, 
Matthews'  schematic  does  not  include  an  important 
safety  component.  ,  .and  rf  choke  across  the  out- 
put to  ground.  The  rf  choke  is  normally  included 
in  this  place  on  a  linear  to  put  the  high  voltage  to 
ground  in  case  the  blocking  capacitor  (c-1 1)  should 
break  down- 
Keep  up  the  great  work  with  73.    Thank  you. 

Wayne  L.  Jinske,  WASSSH 

Route  1,  Box  157 A 

Cluster,  Wl   54423 


As  you  can  see  from  the  address  I  am  living  in 
Brooklyn  again.  My  company  decided  that  they 
needed  someone  in  the  New  York  City  area,  so  I 
deported  from  sunny  California.  I  found  the 
article  by  W2ZRX/4  on  "The  VHF  Vacation 
Special,"  very  interesting  and  useful.  The  antenna 
works  quite  well.  I  found  that  if  two  sheets  of 
*'Oaktag"  (heavy  paperfinished  caidboard)  were 
taped  together  the  antenna  can  be  mounted  on  the 
''Oaktag'  with  an  office  type  stapler.  Staples  are 
also  used  to  mount  the  coax  feed  to  the  antenna 
instead  of  taping  the  coax  to  the  antenna  (better 
electrical  contact)*  The  antenna  can  be  mounted 
either  vertical  or  horizontal  and  relocated  ■  easily- 
By  building  the  Antenna  on  the  "Oak tag"  all  I 
have  to  do  is  take  down  the  Antenna,  fold  it  up 
and  store  it, 

Dave  Abramowitz,  WB6JEV/2 

2520  Batchelder  Street 

Brooklyn,  NY  11235 


Compliments  to  Mr.  Sam  McCluney  and  to  73 
for  presenting  the  revolutionary  audio  filter  as 
described  on  page  60  of  the  April  1969  issue  of  73. 
The  selectivity  available  with  this  device  has  enabl- 
ed  us  to  make  QSOs  easier  and  to  communicate 
the  desired  information  in  shorter  time  th^i  was 
previously  possible. 

However,  it  was  found  during  attempts  to  con- 
Mi,  Gus  Browning,  W4BPD,  on  his  travels  that 
even  this  filter  was  insufficient  to  cope  with  the 
maximum  useable  interference  level  (MUIL)  on 
filters'  performance  and  a  solution  was  found  which 
may  prove  helpful  to  tohet  hams. 

The  copper  conductor  specified  in  the  article 
was  removed  and  replaced  with  a  low  resistance 
silver  conductor  cut  to  a  length  of  exactly  0J305  L'* 
The  length  is  extremely  critical  to  the  performance 
of  the  new  filter  and  was  determined  after  lengthy 
experimentation. 

The  performance  of  the  new  filter  is  even  more 
amazing  than  the  original.  Lab  test  so  far  have  in- 
dicated a  filter  selectivity  of -0.3  cycles.  The  nega- 
tive term  apphed  to  the  filters  bandwidth  indicates 
the  filters  ability  not  only  to  eUminate  all  QRM  but 
also  its  capability  of  internally  amplifying  the  de- 
sired sign^.  The  numeral  following  the  decimal 
point  indicates  the  amplification  in  decibels. 

The  obvious  advantages  of  a  filter  of  this  selec- 
tivity are  that  much  less  on-the-air  time  is  required 
than  previously  to  communicate  the  same  amount 
of  information-  The  amateur  wUl  now  find  much 
more  time  available  to  spend  in  keeping  up  with 
current  states  of  the  art,  with  his  family,  and  with 
other  activities  he  previously  was  unable  to  find 
time  for, 

Againj  congratulations  on  this  article  which  is  in 
tune  with  most  of  the  other  revolutionary  article 
which  73  published  as  a  service  to  the  amateur. 

Jon  P.  Zaimes,  WA3BGN 

6117  Smtthfield  Street 

Hamsburg,  PA  17112 


For  a  long  time  it  has  seemed  to  me  that  the 
Technicians  are  the  forgotten  people  of  ham  radio 
in  the  band  frequency  shuffle.  I  believe  that  a 
large  percentage  of  * 'Techs"  are  home  brew  build- 
ers and  tinkerers,  and  that  they  should  be  encour- 
aged to  maintain  their  interest  and  curiosity  in 
ham  radio  for  the  good  of  aU  radio.  One  way  to  do 
this  would  be  to  allow  them  to  use  a  small  portion 
of  the  upper  end  of  the  large  10  meter  band  so 
that  they  could  participate  in  more  reliable  DX 
conditions. 

By  the  end  of  this  year  when  more  of  the  lower 
end  of  6  meters  is  allocated  to  Advanced  and 
Extra  Class  license  holders,  everyone  else  using 
this  band  will  be  forced  closer  to  TV  channel  2- 
That  will  cause  more  TVl  complaints  and  I  don't 
believe  anyone  needs  more  of  that! 

The  Technicians  have  to  pass  a  theory  test 
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which  is  similar  to  a  General  test  and  they  are 
competent  and  able  to  handle  their  equipment 
properly. 

It  would  be  nice  to  hear  some  discussion  and 
see  some  action  on  this  suggestion.  I  know  that 
ARRL  petitioned  the  FCC  to  keep  the  entire  6 
meter  band  open  for  all  classes,  but  was  turned 
down.  However,  the  idea  of  ''Techs"  using  a  por- 
tion of  10  meters  was  not  laid  before  thein. 
Thank  you  for  any  consideration  you  may  give 
this  idea. 

R.L.  Gardner,  WB6V0N 

3695  Strong  St, 

Riverside,  CA  92501 


I  want  to  thank  you  very  much  for  the  Ad- 
vanced Class  License  articles,  and  make  a  few 
comments  on  the  FCC  exam,  I  studied  each 
article  carefuUy,  month  by  month.  At  the  end  of 
the  series,  I  read  through  each  one  again,  at  about 
one  per  day.  1  guess  I  was  very  well  prepared  fox 
the  exam  was  no  problem  and  I  feel  much  more 
knowledgeable  and  competant-  I  am  very  grateful 
to  you;  just  hope  I  can  do  as  well  with  the  Extra 
Class! 

My  exam  was  in  San  Francisco,  Friday  at  8:30 
a.m.  If  you  missed  8:30,  as  some  hams  did,  you 
had  to  wait  until  9:30  or  ten  to  be  "run  through*' 
again  -  or  come  back  next  week*  This  all  seems  un* 
fair  to  working  people.  Couldn't  they  schedule 
more  times?  And  what  about  lunch  hourSj  oilate 
afternoons,  or  evenings? 

The  exam  room  was  so  crowded  with  desks 
that  it  was  not  possible  to  get  between  them.  The 
noise  of  people  clanging  through  the  desks,  plus 
the  room's  being  used  for  all  applications,  verbal 
questions,  eyeball  QSO,  made  a  nearly  impossible 
examination  atmosphere* 

The  exam,  itself,  contained  a  variety  of  poor 
questions.  I  mean  poorly  composed  questions  as 
well  as  poor  questions.  One  question  asked  about 
the  best  frequency  for  communication  over  a  "long 
distance*"  The  term  "long  distance"  was  too 
general  for  the  variety  of  answers  that  were  possible. 
Is  two  hundred  miles  a  "long  distance?"  If  so,  what 
is  two  thousand?  The  subject  matter  could  be 
quite  relevant  in  an  emergency- 
Second,  I  remember  at  least  two  questions 
which  were  not  really  amateur  radio  questions,  but 
were  'tricky  english"  questions:  Unusual  word 
orders,  synonyms  of  what  universally  appears,  with 
the  result  that  more  than  one  answer  was  actuaUy 
possible.  If  it  uses  "plain  english"  on  the  code  test, 
why  can't  the  F.CX.  use  ''plain  english"  on  the 
written?  After  all,  our  job  is  to  be  tested  for  our 
radio  knowledge  and  competance,  not  to  be  alertly 
playing  examination  word  games. 

Third,  the  rules  and  reg*s  question  on  my  exam 
was  one  which  I  would  never  rely  on  my  memory 
for*  Knowing  band  edges  is  one  thing,  but  amateur- 
to-F.C.C.  communications  regarding  portable  opera- 
tion  are  complex  enough  to  call  for  careful  & 
thorough  study  of  the  rules  and  reg.s  as  you 
communicate  with  them,  and  hardly  a  simple 
"memory"  questions. 

Nowadays,  they  don't  grade  your  exam  on  the 
spot;  they  claim  they  are  too  busy.  I  wonder  about 
this:  the  exams  are  only  one  morning  per  week. 
There  were  less  than  two  dozen  people  taking 
exams  over  the  two  hour  period  I  was  there* 
Grading  is  simple  and  fast  on  their  answer  sheets- 
and  it  used  to  be  no  problem  to  do  it,  several  years 
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ago  *  just  a  courtCsSy  to  let  you  know  before  they 
sent  it  away.  And  then  the  absurdity  of  hoping  not 
to  get  any  mail  for  ten  days,  because  if  you  don't 
get  any  mail  it  will  mean  that  you  passed!  Like  a 
sort  of  undercover  organization:  if  you  don*t  hear 
from  us,  everything's  O.K. 

We  amateurs  are  being  asked  to  upgrade  our- 
selves. I  tiiinR  the  F.C.C.  ought  to  upgrade  itself, 
too,  in  respect  to  the  radio  amateur.  We  should 
expect  and  demand  that  the  F.C.C.  shape  up.  In 
the  area  of  exams,  there  should  be  a  better  calender, 
a  better  exam  room  atmosphere,  a  more  to-the- 
point  examination,  and  better  grading  feedback. 

Steven  Saslow,  KFBDK 
1300  Grove  St.  #4 
Berkeley.  CA  94709 

In  the  latest  issue  of  73  (April,  1969),  you 
stated  that  since  Kay  la  is  leaving  your  staff,  you 
will  be  featuring  lots  of  articles  on  your  favorite 
subjects.  VHP,  RTTY,  Fax,  etc.  That's  why  Vm 
writing  this  letter. 

As  an  avid  believer  in  experimenting  with  new 
modes  of  amateur  activity,  I  have  bounced  around 
from  one  project  to  another  with  the  enthusiasm 
of  a  young  puppy. 

I  have  found  though,  that  many  hams  like  to 
use  such  phrases  as  ''Somebody  should  write  a 
letter  to  the  F,CX.  on  this  or  that  matter/*  But 
by  and  large  that's  all  they  do.  They  keep  repeat- 
ing the  phrase  over  and  over  but  never  seem  to 
practice  what  they  preach.     Well  this  is  where  I 

come  in,  Wayne,  I  don't  like  to  work  any  harder 
than  the  next  guy,  but  I  do  get  sick  and  tired  of 
everyone  talking  but  nobody  doing  anything  about 
any  given  ideas.  So  I  generally  proceed  to  write 
letters  and,  in  general,  slick  my  neck  out  for  any 
cause  wliich  \  have  a  personal  interest  in.  So,  now 
finaUy,  I  am  getting  to  the  real  purpose  of  this 
letter. 

You  say  you're  interested  in  Fax  and  VHF. 
Well,  Wayne  this  pet  project  concerns  both.  Let's 
take  the  history  first  A  few^  months  ago,  Wcstertr 
Union  released  a  large  lot  of  desk-top  facsimile 
units  (trade  name  "Telefax")  which  is  manufactur- 
ed  by  the  Seeburg  Co.  These  units  reproduce 
printed  material  onto  specially  treated  AVi  x  6^/2 
blanks.  The  machines  are  self  contained  and 
operate  on  the  principle  of  a  steady  2500  hz  tone 
which  is  ainptitude  modulated  directly  by  the 
change  in  intensity  of  renected  light  from  the 
original.  The  original  is  fastened  to  a  drum  which 
revolves  and  traverses  laterally  at  the  same  time. 
The  light  source  is  directed  onto  the  original  and 


reflected  back  through  a  series  of  lenses,  through  a 
rotating  ^'chopper  wheel"  and  finally  striking  a 
photo  sensitive  tube.  The  ^'chopper  wheel"  pro- 
duces high  speed  light  pulses  on  the  photo  tube. 
The  output  of  this  photo  tube  generates  the  audio 
tone  of  2500  hz.  The  amount  of  light  reflected 
from  either  lines  or  shading  on  the  original  varies 
the  amplitude  of  the  light  striking  the  photo  tube. 
This  amplitude  modulated,  steady  tone  is  fed  di* 
rectly  into  a  low  impedance  microphone  circuit  in 
the  transmitter.  The  station  receiver  feeds  the  in- 
coming audio  signal  directly  from  a  speaker  con- 
nection on  the  receiver  to  the  input  of  the  Fax 
machine  for  the  receive  mode.  A  sensitized  paper 
is  attached  to  the  same  drum  as  uded  for  trans- 
mitting. Now,  however,  when  the  unit  is  actuated 
on  the  incoming  mode,  the  drum  begins  to  rotate 
and  traverse.  At  the  start  of  motion,  a  small 
stylus  swings  over  and  nibs  on  the  paper.  A  high 
voltage  spark  passes  through  the  sensitive  paper  to 
tlie  drum  itself.  This  spark  varies  directly  with  the 
amplitude  of  the  incoming  audio  signal.  The  traces 
to  appear  in  relation  to  the  intensity  of  the  spark. 
This,  basically,  is  the  principle  upon  which  the 
machines  operate. 

These  machines  were  sold  in  Geveland,  Ohio 
and  are  being  sold  by  other  surplus  outlets  through- 
out the  United  States  at  a  selling  price  of  from  $T0 
to  $20  apiece.  Many  of  us  in  noitliem  Ohio  pur- 
chased these  units. 

Now  the  VHF  part.  There  has  been  a  very  high 
level  of  activity  on  2  meter  FM  in  northern  Ohio 
recently.  We  operate  converted  commercial  gear 
using  146-940  mhz/s  as  an  operating  frequency. 
Other  frequencies  spaced  at  60  khz  intervals  are 
also  used.  We  operate  only  FM  and  most  of  us  have 
both  base  and  mobile  station  capabihties.  Effective 
communications  of  50  miles  are  commonplace. 
There  are  2  repeater  stations  within  our  effective 
operating  range  which  can  be  utilized  to  increase 
our  coverage.  I  am  also  a  participant  in  a  small 
local  autostart  RTTY  net  on  146.700  mhz/s  using 
AFSK.  (RTTY,  by  the  w^ay  is  a  phase  of  ham  radio 
very  close  to  my  heart.  See  73  for  January,  1969, 
for  my  feelings). 

To  continue,  when  these  Fax  units  were,  pur- 
chased, many  of  them  were  immediately  placed  in- 
to service  througli  the  FM  units.  Utilizing  this 
mode,  the  fax  pictures  arc  extremely  clear  arid 
sliarp.  However,  someone  discovered  that  the  type 
of  emission  that  was  being  used  (type  F4)  was  not 
authorized  in  the  144  to  147.9  mhz/s  band.  The 
only  type  that  is  authorized  on  2  meters  is  type  A4 
{AM  Facsimile)  emission.  The  few  units  which  had 
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already  begun  operations  were  immediately  remov- 
ed from  the  aii.     Then  everyone  started  asking, 
*"Wliai  can  we  do  now?"    A  suggestion  was  made 
that  everyone  o^\nin2  one  of  these  fax  machines 
should  ^^Tite  to  the  IX,C.  and  request  special  per- 
mission lo  operate  them  using  type  F4  emission. 
After  hearing  much  talking  but  seeing  no  action,  I 
decided   tliat  F   uould  write  the  F.C-C,  a  request 
letter  myself.  As  it  lurned  out,  mine  and  one  other 
request  were  tlie  only  ones  received  by  the  FX.C 
as  far  as  I  can  determine.    In  due  course  of  time,  I 
received  an  answer  which,  about  as  I  had  expected^ 
denied  my  request  on  the  basis  that  they  did  not 
believe  it  advisable  to  issue  temporary  authoriza- 
tion such  as  the  one  requested/   They  did  state, 
thougli,  that  I  was  free  to  file  a  petition  as  per  the 
procedures  they  outh ned  to  have  the  Commission's 
rules  ammended.    I  again  brought  this  out  over  the 
air  and  agian  f  heard  the  same  old  cry,  '^Somebody 
should  ille  a  petition  with  the  F.C.C/'  Again  after 
hearing  a  lot  of  talk  but  seeing  no  action,  I  took  up 
pen  in  hand  and  drafted  a  petition  asking  to  have 
part  97 -6 1(a)  of  the  C5mmission*s  rules  amended 
to  include  F4  emission.  I  then  sent  this  petition  to 
Washington.     Again  after  due  course  of  time,  I 
received  a  copy  of  a  schedule  of  hearings  and  found 
that  my  petition  had  been  accepted  for  hearings 
and  was  listed  as  file  number  RM-1429.    No  men- 
tion was  made  of  when  the  petition  would  come  up 
for  hearing  before  the  Commission.    I  let  the  fact 
that  there  was  now  a  petition  at  the  F'CX-  be 
known  and  most  of  the  fellows  were  quite  pleased. 
A  few  of  the  interested  hams  in  the  area  then  sent 
comments  to  the  Commission  regarding  the  peti- 
tion {aU  favorable,  I  hope). 

Now  to  the  heart  of  the  matter,  Wayne,  I  can 
campaign  over  the  air  to  the  hams  in  the  Akron, 
Canton,  Youngstwon,  Ohio  areas  myself  but  I  am 
in  no  position  to  carry  the  message  throughout  the 
country.  I  have  seen  ads  from  surplus  centers  in  St, 
Louis,  Mo<,  New  York  City,  and  otiier  places 
which  aitJ  selling  these  fax  units,  so  it  stands  to 
reason  that  many  hundreds  of  hams  could  possibly 
benefit  from  the  acceptance  and  subsequent  adop- 
tion of  my  petition  by  the  F.C-C, 

Wayne,  since  you  have  been  a  crusader  for  the 
little  fellow  and  you  are  highly  respected  in  ham 
circles,  I  felt  that  a  little  boost  or  some  promotion 
by  you  of  the  RM-1429  petition  through  73  maga- 
zine would  help  tremendously. 

So  in  summary,  Wayne,  I  am  asking  for  some 
help  from  you  in  spreading  the  word  that  there  is  a 
petition  on  file  with  the  F,C.C.  and  anyone  interest- 
ed in  operating  Facsimile  on  2  meters  using  FM 
equipment  should  please  send  their  comments  and 
support  to  the  F.C.C.  in  Washington,  D.C- 

The  comments  must  be  typed,  double-spaced, 
using  V/i  inch  left  margin  and  be  filed  with  (1) 
original  and  14  copies*  AU  correspondence  and 
comments  must  refer  to  the  file  number  RM-1429, 
(These  are  all  Commission's  rules  and  any  cor- 
respondence not  conforming  to  these  specs  can  be 
ruled  unacceptable  and  not  valid. 

Remember,  A4  is  allowed  on  2  meters  so  let^^s 
have  F4  allowed  too.  Keep  the  file  number  in 
mind:  RM-1429. 

Thanks,  Wayne,  for  your  time  and  we  here  on 
2  meter  FM  aU  appreciate  whatever  help  you  can 
give  us, 

James  L.  Turrin,  WA8DCE 

Box  245 
New  Philadelphia,  OH   44663 


NEW  G&G  CATALOG ! 

MILITARY  ELECTRONICS 


24  PAGES  crammed  with  Gov't  Surplus  Etectron- 

ic  Gear-the  Biggest  Bargain  Buys  in  Americaf     ft 

will  pay  you  to 

SEND  25rf   for   your  copy    -Refunded   with   your 
First  Qrderi 

BC  645  TRAf^SCEIVER.  15  tubes.  435~ 
to  500  Mc.  Easily  ariapted  for  2  way 
voice  or  code  on  Ham,  Mobile.  Tele 
vision  Experimental  and  Gitr^rens  Bands- 
With  lubes,  less  powef  supply  in  factory 
carton, 

Bfand  new  ....*...*.* , -$16*95 


SPECIAL   PACKAGE   OFFER:      BC-645 
Transceiver,  Dynamotor  and  ah  accessor- 
ies, including  mountings.   UHF   Antenna 
AssembJres,     control     box.    cornpl ete. set  of  connectors,  piu^. 
BRAND  NEW  ^ S2695 

R-4/ARR-2   Receiver,  234  25B  Mc,  Tunabte.  Com- 

plete  with  11  tubes.  Excelfent  Used  ,. S5.95 

jiRAND  NEW  inc^ydinq  dynarTiotor $9,9d 

ARC-5/T-23  TF^ANSMITTER  100  156  Mc,  includ- 
es tubes:  2-S32A,  2-1625. 
BRAND  NEW,  with  tubes  and  crystal  $23.50 

ARC-5/R'2a    RECEIVER    2-meter   superhet,    100 
156    Mc    in   4  crystal  channels,  complete  with   10 


SCR-274-N,   ARC-5    COMMAND   SET   HQ! 
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TRANSMITTERS  Comptvtv  wkh  Tub»i 

4-5.3  Mc ,..BC457    ,,|    ft. 95. ,.,... ..|   8.96,........—. 

7-9.1  Mc... SC  4&9....tl7.Sfi ii19.50...„. 

;|-4  Mc .■■,...,■,..„  T  19 e..  $1Q,&0...... .,......>...... St 3.50. *...*. 


BranH 

§27  50 
22,60 
t2l  50 
21  $0 

1T.9Q 

1295 

^23.50 

t  V  9fi 

16  95 


BC  906  fREQ.  METER,  Cavitv  Tyui'  MS  to  235  Mt      Complete  wiih  an 
Venna,  manual    oficiinal  cahbraTion  charu     LIKE  fVEVV  .St*  50 


ICJM 


TERMS    ^^th€r  2.1^:    Deposit   with  diUer    bdliinr<?  C.O.D -—OH— 
ibiiifitf    Remiltiiue   In    Full.    MiJUnmni   Ordfr   $5.00.    All 
merits   F.O.B.    ©ur    wartfiouae,    NYC.    All    mtrchitidlsc    subjt;.i    ;y 
prior   <alt*  and   prke  ihange 

G&G  RADIO  SUPPLY  COMPANY 

77B  Leonard  St..  NYC  10013   -Ph.212-267-4605 
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FREE  Catalog  r,i\\'?V^'i\ 

SURPLUS  ELICTRONIC  BARGAINS 


Now    BfGG£ft    and 
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t016  [.  EUREKA  *  Bosi  1105  •  LIMA,  OHIO  *  45802 


GET  MONEY 

Guaranteed    top   money   for   any   piece  of  surplus 
equipment.  Payment  in  24  hours.  We  a f so  pay  ship^ 
pmg.  insurance.  Call  coNect  or  send  list  for  quick 
quote,  SPACE  ELECTRONCS  CORP.  U  Summit  Ave. 
East  Paterson,  New  Jersey.  (201)  791-  5050 


1 


• 


JULY    1969 


139 


MAYDAY- EMERGENCY 


MAYDAY 


EVERYTHING 


LiquidaUon 

sale  due  to 

heart  attack 

J II ■■  Iff   for  S3ie.  A  large  assortment 

IIUK  °^  ^^^  ^^^'  power  suppH&s,  amp- 
llim  lif^^^'  m#dicdl  efectronics,  origm- 
Ullll  afly  bought  fof  stripping  purposes, 
but  didn't  get  to  do.  CASH  and  CARRY  only. 
Sorry «  no  iTidii  orders  acceoted. 

SPECIAL  DISCOUNTS 

It  n'»av  pc4V  ^OT  a  group  to  ge't  together  or  a 
cluh  to  pool  their  orders,  shipirient  to  one 
address  anly.  no  iptit  shipmenis.  to  tal^e  advan- 
taqe  o*  The  hicj-her  discount. 

lOsJ    ea-    lb.    +    1W    ea.    tube,    SOd    ea.    meter 
All    iiems   advertised    since  Jan.    1968   in   HAM 
RADIO     &    73.    and    listed    in    my    "GOODIE 
SHEET"  fyr  May   1968  and  Feb.   1969,  except 
the abowe "JUNK",  coax  connectors,  coa*  cable 
and  the  *ew  items  previously  reduced  from  my 
already   low  prices:   tor  sales  S10  and  up  a  dis 
count    of    5**.     for    sales   of    S50   and  up   a  dis- 
count ot    7  tor  sales  of  SI 00  and  up  a  dis 
rnmnt  nf   1 0  a. 

Discounts  only  apply  on  mail  orders,  or 
sales  at  the  stt»re; 

Sale    ends   Aug.  16th.        Due    to    recent    heart 

attack  the  doctor  has  ordered  my  retirement. 
PLEASE  include  sufficient  to  cover  postage,  or 
other  shipping  charges.  For  heavier  shipments, 
please  sr^ecify  routing- RE  A,  motor  freight,  or 
bus  exjjress 

IMPORTANT  NOTICE -store  hours,  Monday  & 
Thursday  1000  am.  lo  2:00  p.m.,  Saturdays 
9:30  a,m.  to  2:00  p-m.  If  you  want  to  come  at 
other  times,  PLEASE  advise  sufficiently  in  ad- 
vance, by  letter  or  call  home  phone  312  SU4 
4426 

BC  Electronics  2333  Michigan  Ave. 
Chicago,  IIL    60616 
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SI  00.00 
S  80.00 
SI  25.00 
$   70.00 

S  75  00 
SI  25.00 

S  9&.00 
S  50  00 
S  40  00 
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S  35.00 
S  35.00 
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S1t30.00 
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S  35.00 
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S120  00 
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if  Price — $2  per  2S  words  for  non-commercial  adsi  SIO 
per  25  word$  for  business  veittures.  No  display  ads 
or  agency  discount.   Include  your  check  with  order. 

^  Deadline  for  ads  is  the  Isf  of  the  monfh  two  months 
prior  to  publication-   For  exomple:  Jonuory   1st  is  th^ 

deodline    for   the    Morch    issue    which    wifl    be    mailed 
on   the    lOfh    of   Februory. 

ic  Type  copy.  Phrase  and  punctuate  exactly  as  you  wish 
it  to  appeor.  No  all-capital  ads. 

if  We  will  be  the  judge  of  suitobility  of  ads.  Our  re- 
sponsibility for  errors  extends  only  to  printing  a  cor- 
rect ad   in  a  later  issue. 

if  For  SI    extra   we   can   mointoin   a   reply   box   for   you, 

it  We  connot  check  into  each  advertiser,  so  Caveat 
Emptor    .    *    ' 

SPECIAL  CLOSE  OUT  SALE,  Rectifiers,  Tran- 
sistors, and  many  other  Electronic  Parts.  Lowest 
prices.  Send,  15i  for  Catalog.  EJectronic  Com- 
ponents Company,  P,0.  Box  2902  S,  Baton  Rouge, 
La. 

3  PLASTIC  HOLDERS  wiU  frame  and  protect  60 
cards,  $1.00  -  or  10  Holders  $3.00.  Prepaid  & 
guaranteed.  Patent  3309805.  TepabvO  Box  198N 
Gallatin,  Tennessee   37066. 

NEED  A  VARIABLE  CAPACITOR  FOR  that  home 
brew  project?  We  may  have  what  you  need  at 
more  than  50%  below  regular  amateur  net.  Send 
for  free  flyer.  A. B.C.  Sales,  181  E,  WilsonBridge 
Rd.,  Worthington,  Ohio  43085- 

FILTER  CONDENSERS:  Aeroovox  Oil  Filled  100 
mfd.  @  3000vdc  Condensers.  $30.00  each.  BasilJ. 
Weaver,    1821  C  Ave.   M,   Lubbock,  Texas     79401 

AMATEUR  RADIO  CERTIFICATE:  Display  im- 
pressive 8  1/2''  X  11**  personally  endorsed  certifi- 
cate in  your  shack.  Send  SI. 00  to,  Amateur  Radio 
Certificate,  Box  244,  Miami  (Kendall  Br.)  Fla. 
33156. 

WANTED  ANTIQUE  RADIO  and  wireless  equip- 
men!  Also  radio  magazines  of  teens  and  twenties. 
Also  buying  supply  catalogs,  Duck,  Manhattan! 
etc-      Farretl,   2252  Dixie  Pontiac,  Mich,     48055. 

"TOWER  HEADQUARTERS!"  11  Brands!  Heights 
aluminum  35%  offi  Strato  Crank-ups  low  cost! 
Rotors,  antennas  and  gear  discounts.  Phone  patch 
311 .95.  Catalog-20rf  [lostage  Brownville  Sales  Co. 
Stanley,  Wisconsin   54768. 

XW8AHT  WANTS  early  and  oddball  tubes,  (West- 
ern, etc.).  for  collection,  cheaply'  Write  or  send 
Polaroid.  S.J.  Murcek,  1305,  Rainbow,  McKees 
port,  Pennsylvania  15131. 
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SWAP  -  Cadre  (Raytheon)  5-watt,  5-channel,  tlOv- 
12v,  afl-transistor  CB  transceiver  (plus  cash)  for  2 
meter  transceiver.  Joseph  Boland,  245  IM,  Levering 
Hannibal,  Mo.   63401. 

THE  ANNUAL  HAMFEST  for  the  Washington, 
D.C  metropolitan  area,  sponsored  by  the  Founda* 
tion  For  Amateur  Radio,  will  be  held  at  the  Gar- 
thersburg  Fairgrounds  in  nearby  Gaithersburg,  Mary 
land,  on  Sunday  the  21st  of  September  from  1000 
until  1700  hours. 


it 


CAPACITORS-JUST  inherited  52  brand  new  140 
ufd  @  450vdc  capacitors.  Will  sell  for  95  cents 
each  in   lots  of  ten  or  more.     K4IHP  *  Atlanta. 

ANNUAL  SOUTHWESTERN  Michigan  VHF  Picnic 
Allegan  County  Park  -  -  -  -August  3rd.  Sponsored 
by  '  -  -\/an  Buren  County  Amateur  Radio  Club  Inc* 
W8JUU  -  -  -Bangor,  Michigan. 

RTTY  GEAR  FOR  SALE:  List  issued  monthly,  88 
or  44  MHy  tor ro ids  5  for  $2.50  postpaid.  Elliott 
Buchanan  &  Associates,  Inc.,  1067  Mandana  Bfvd; 
Oakfand;  California  94610 


WANTED:  BC454  tuning  condensers.  Part  No, 
4601  in  good  condition.  Need  50*  What  is  your 
price  and  quantity?  R.T,  Brack  man,  WA3ACL 
120  Chapel    Knoll   Drive     Pittsburgh,  Pa.     15238 


30D0V  @  3/i  F  brand  new  GE  Pyronal  oil  capaci* 
tors  $3  each.  Can  mail,  S-lbs  each  shipping  wt., 
FOB,  P,  Wandelt,  RR  #  1,  Unadilla,  New  York 
13849. 

ALL  El  CO:  90  watt  CW  transmitter  $50,  722 
VFO  $25,  315  Signal  generator  75khz-150mhz  $40, 
147A  signal  tracer  $20,  950  RCL  bridge-compara- 
tor $15,  1064  0-20  volt  supply  $35.  Also  deluxe 
VibropIeK  Lightning  Bug  in  carrying  case  $20, 
Realistic  dual  trace  oscilloscope  modet  102  for  ham, 
tv  or  audio  applications  $100.  NYC-Ll  area  only. 
Marty  Barrack  WA2ZKR,  326  Glen  Head  Road, 
Glen  Head,  N,Y.   11545. 

SELLING:  National  NCX~3  with  plug  in  calibrator 
&  incremental  tuning,  mite,  SWR  bridge,  bug,  etc- 
$275;  grounded  grid  4-250  linear  amplifrer  with 
plate  supply  $75;  Mosley  TA-33  tribander,  10  ft, 
tower,  AR-22  rotator,  1 1  element  two  meter  beam, 
masting,  etc,  $75;  Heath  tower  $30.  Hecht,  1584 
Greenway  Blvd,,  Vat  fey  Stream,  N.Y, 

KWS-1  LIKE  new,  will  ship  $600  Gen.  Elect.  FM 
500  watt  25-50  Mc-  amplifier  w/prw.  supply,  no 
cabinet,  uses  4-125's  $200  Brand  new  Kohler  117 
VAC  3  phase  180  cycle  power  plant  $200  2*GE 
Transistorized  P/G  Line  frontmount  150-170  Mc. 
FM  Mobile  units  $300  each.  W9DSV,  715-866- 
2468  Webster,  Wis. 

WRL's  USED  GEAR  has  trial-term&^arantee! 
Galaxy  V^  $229.95;  TR-3  $399.95;  Swan  250  - 
$249.95;  SR150  -  $299.95;  KWM1  -  $299.95; 
516F1,  ACPS  -  $69.96.  HX10  ^  $199.95;  T4X  - 
$319.95;  AF68  -  $49,95;  SX146  -  $189.95; 
HQ170AC  $209.95;  HQ180AC  -  $349,95;  R4A - 
$319.95;  Hundreds  more,  Free  ''blue-book"  list  . 
Write  WRL,  Box  919,  Council  Bluffs,  Iowa,   51501 


REGUL.  PWR  SPLY  FOR  COMMAND,  LM,  ETC, 
PP  106/U:  Metered  Knob  adjustahle  90  270  v  up 
to  80  ma  dc,  also  select  an  AC  of  6  3  v  5A,  or  12  6 
V  2':  A  or  28  v  2>i  A  With  mating  output  plug  8, 
all  tech    data.   Shpg  wt  50*  19.50 

BARGAINS  WHICH  THE  ABOVE  WILL  POWER: 

LM-t*)  Freq,  Meter:  ■  125  20  mhz,  .01%,  CW  or 
AM,    with    seria  J  matched    caMb     book,  tech,    data, 

mating  plug     Checl^ed  8t  grtd.* .,.».. .57.50 

TS'323  Freq.  Metet:     Similar  to  above  but  20  480 

mhz.  .001%.    With  data ..,...,,>. 169.50 

TS-175    Freq.  Meter:    85-1000  mhz 75.00 

A,R,C.  R11A:  Modern  Q  5'er  190  550  khr...  12.95 
A.R.C.  R22:  540  1600  khz  w/tuning  graph. ..17.95 
A.R.C.  R13B:    108  132  mhz  w/turjmg  graph. 27 .50 


BEST  SHORT  WAVE  RCVR  FOR  THE  MONEY; 

SF-600-JX  ultra-clean,  m  cabinet,  aligned,  ready  to  use. 
0.54-54  mc  w/xti  filter  &  provisions  for  6  favorite  sta- 
tions to  be  xtl  selected.  Only.-,—*,.* -,,-,* „  J2S-00 

ULTRA  WIDE  BAND  RECEIVER: 
AN/ALR-5:  Late  postwar  AM/FM  Countermeasures 
rcvr.  Has  S-Meter.  variable  IF  At  ten.  &  passband  (0.2  or 
2  mhz  from  30  mhz  center);  AF.  Video  &  Fan.  outputs. 
New,  modified  for  120  v  60  hz,  includes  new  (Method  II 
pack)  4-band  plug-in  converter  .038-1  ghz.  4  Type-N 
plugs  automatically  select  correct  ant.  as  bands  are  swit- 
ched. Sensil.  at  -6  db  setting:  6*^uvthru  132  mhz.  .13 
thru  780  mhz  &  45Vi  at  1  ghz.  BRAND  NEW,  with  book 
&  mating  pwr*input  plug,  only, ...„. ,^„*.,^...„....  275.00 


VERSATILE  PLATE  &  PI  LAM.  TRANSFORMER 
Depot  Spares  for  SP-600-JX:  Pri.  95/105/117/130/ 
190/210/234/260  v  50/60  hi.  Sec,  1:  305  0  305 
V,  150  ma.  Sec.  2:  b  v  3  A.  S&c.  3:  6.3  v  5 A. 
Sec,  4:  7%  v,  3/4  A.  Sec  5:  7H  v,  1%  A.  Leoend 
for  pins  is  pfainly  marked-    Herm.  sealed ,p,p>.2,9S 

FOUND!  A  NEAT  &  COMPACT  SCOPE  XFRMR! 
Freed  12691:  DAS  Loran  Spares,  supplied  5"  CR* 
pistes  &  htrs.  Pri.  105  130v  50/60  hz.  See's,  msul- 
5  kv:     1490  &   1 1  00  v,  5  ma;  390  0  390  v  1  00  ma; 

electrostatically  shielded  6,3  v,  0.8  A;  two  27^  v.  2 

A,  See's.  insuL  V/j  kv:    two  6.3  v,  6  A;  5  v,  3  A.  271 

V.  5  A.     Case  5%x5x7Vi.     With  diagram*    Shipped 

_ Q n I V  by  collect  REA  Express.. ....>.. ,..,.2*95 


JULY  SPECIAL  ON  TEKTRONIX  SCOPES 

#531 ;  DC  to  1 1  mhz  plus  a  dual-trace  50  mv  sensitivity 
plugin  #S3C.  Tested  to  get  a  sweep  and  deflection, 
but  otherwise  as  is,  as  received  from  a   large  prime 

If  we  put  it  thru  a  shop  for  complete  overhaul  and  NBS- 
traceable  dated  calibration,  add  $100,00  #535  is  same 
except  has  calibrated  variable  delay;  add  SI 00.00  lo 
above  prices. 


FAIRCHILD    SOLID-STATE    SCOPES  all  w/duar 
trace  plug-ms  25  &   50  mhz,  w/delayed  time  base 
plug  ins,    w/books,    overhauled    &    grtd.       As  low 

as ...„».,..-,, -...., 825.00 

We  probably  have  the  best  inventory  of  good  lab 
test  equipment  in  the  country.  But,  please  do  not 
ask  for  catalog!  Ask  for  specific  items  or  kinds  of 
items  you  need!  We  also  buyl   What  do  you  have? 


R,  E,  GOODHEART  CO.  INC. 

Box  1220-GC,  Beverly  Hills,  Calif,  90213 

Phones:    Area  213    Off  ice-272-5707 

Messages- 275  5342 


NO   *'FR£E"    CATALOG! 

*^' -  mw  polUy  ii  to  send  "FLYKIlS''  only  qi\  4  rri'(*  bail-. 
^  _  ihert'  tiiiiv  lie  no  foUow  iin  miilUiig  UHlt'^<  Viin  nrrVr 
from   the   t\yvT 

We  liave  a  lurgc  c«talQ^  of  i-UTfroiiic  flirts  »k  c-niiipiiU'iiL 
(over  llio  page^^i  thai  ^^iU  1*1^  siipt'li'i^il  to  ihn^a  orrhTius 
over  llU.dO  ttnm  the  flyer.  Catitloc  deposit  U  ¥t.U«l  UadKe 
certilU'ate    hsuidi 

BIGELOW  ELECTRONICS 

Dept.  73.  P.O.   Box  71.   8LUFFT0N.   OHIO  45BI7 


Please  use 

your  Zip  Code 

when  writing  73 
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3  INPUT  DUAL  AND  GATE 

Brand  new  factory  marked  and  packaged 
PHILCO-FORD  IC's.  Flat  pack,  long  leads,  each 
nested  in  its  own  plastic  protective  snap-lid 
shipping  pack.  3  input  dual  AND  gate.  We 
furnish  circuit  diagram  and  lead  connections. 
A   real    bargain   for  factory   first-line   material. 

#69-100     3  for  $1.00;  12  for  $3.00 


GRAB   BAG 
IC's 

Mixture  untested  IC's,  flat  pack,  dual  inline, 
TO-5.  Most  factory  marked.  Package  of  12 
units  W/10  pages  RTL  and  DTL  specs.  $2.00 


Customer  pays  all  shipping 

New  catalog  #69  now  ready 
Send  25^  handling  &  postage  charge. 


SIMILAR  TO  MA4060A 

Good  for  40  watts  at  432  MC,  ea.  tested  in  cir- 
cuit, w/diagram  for  432  MC  tripler.  $5.00  ea. 


GEIGER  COUNTER.  MLTRY  SURPLUS 

like  new  with  book,  untested 

SURPLUS  SPECIAL  $10.00 


IBM  WIRED   MEMORY   FRAMES. 

Removed   from    high    priced   computors.    Exint 
condition. 


4,000  Wired  Core  Plane 
4.096  Wired  Core  Plane 
8,000  Wired  Core  Plane 
8.192  Wired  Core  Plane 
16.384  Wired  Core  Plane 


$  9.00 
$12.50 
$13.50 
$15.00 
$19.00 


JOHN  MESHNA  JR. 

19  AUERTON  ST.,  LYNN,  MASS.  01904 
P.  O.  BOX  62,  E.  LYNN,  MASS.  01904 


TELEPHONE  DIALERS  (2)  PrestodiaL  Stores  36 
telephone  numbers  and  automatically  dials  any  one 
at  push  of  button.  New  @  S1 19.  Richard  M.  Jacobs, 
WA0AIY;4941  Tracy:  KCMO  64110, 

ELECTRONtC  TEST  and  Comnnunication  Equip- 
ment-Bargains  galore  Send  25  cts  for  catalog. 
Palen  Electronics,  Box  1536,  San  Meteo,  California, 
04401. 

SELL:  Four-volume  set  of  USAF  books  on  hun- 
dreds of  military,  commercial  surplus  test  sets; 
1,500  pages  on  'scopes,  counters,  VTVM,  etc- 
$5.50.  G,  White,  5716  N,  King's  Highway,  Alex- 
andria, Va.   22303 

W.A,R,A.  12th  annual  Hamfest  Sunday  August 
24,  1969,  Newton  Falls  Community  Center,  New- 
ton Falls,  Ohio.  Take  Ohio  Turnpike  to  exit  14 
and  ask  for  map  to  Hamfest.  Prizes,  XYL  activi- 
ties. Swap  &  Shop.  For  further  information  write: 
W8VTD  Box  809  Warren,  Ohio  44481. 

FOR  SALE:  Sencore  FE-14  FET-VM  $35,  Data 
Instruments  536A  oscilloscope  $70,  Mini-AF  gen- 
erator 6303  $30,  Kay  RF  attenuator  432D  $30. 
All  like  new.  Herbst,  39  Lucille,  Dumont,  NJ. 
07628 

SWAN  500c  &  117x0  power  supply  used  only  a 
few  hours-perfect  best  offer,  over  $395  F,  Pulver, 
94-10  60th  Ave.  Rego  Park,  N.Y.  11373  (212  ) 
5926668. 

SELL:  6  meter  SSB  Transmitter,  Heath  HX-30, 
good  shape  with  manual.  $150.00  or  best  offer; 
FOB  Larry  Jones  807  Ohio  Ave,  Ashtabula,  Ohio, 
44004. 

FOR  SALE:  6-Eimac  4CX250B  tubes  (new  sealed 
cartons}  @  $20.00  each  or  the  6  for  $100.00  1- 
Heath  Model  AM-2  SWR  Bridge  @  $10.00  Arthur 
W.  Lee  Rt.  #1  Box  23A  North  Monmouth  Maine 
04265.  Tel  207-933-2869. 

VIDICON  -  RCA  7735A  -  $12.00,  Toshiba  7038  - 
$20,00,  Test  Vidicon-S9.00.  Vidicon  Yoke  & 
Focus  Coil  -  S20;00.  WB2GKF,  Stan  Nazimek, 
506  Mount  Prospect  Avenue;  Clifton,  New  Jersey 
07012, 

I' 

CRYSTALS  for  amateurs.  All  meters:  1  K  C  at 
20pf.  HC6/U  holders,  -093  pins,  lOrf  extra.  Cry- 
stal frequencies  3501  to  3999;  7000  to  7300; 
8001  to  8221;  8334  to  8900.  K  C.  $2.95  each  pre- 
paid. Add  12^  for  postage.  Listed  dealers  inquires 
solicited.  American  Crystal  Co.  Box  2366,  Kansas 
City,  Mo- 

THE  TOTAH  AMATEUR  Radio  C tub  will  hold  it's 
Annual  July  4th  family  picnic  at  Lake  Vallecito, 
Colorado,  July  4th,  5th  &  6th,  All  interested  per- 
are  welcome.  Please  bring  own  camping  equipment. 
General  location  is  east  end  of  lake.  Watch  for 
road  marker.  Thank  you. 

THE  OAK  RIDGE  Radio  Operator's  Club  will 
sponsor  the  20th  Annual  Crossville  Hamfest  at  the 
Cumberland  Mountain  State  Park  July  26-27.  For 
information  write  The  Oak  Ridge,  Radio  Operators 
Club,  Inc.  P.O.  Box  291,  Oak  Ridge,  Tenn,   37830, 
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EPOXY   SILICON 
TRANSISTORS 

5  for  $1  )■/■ 


Type 
n    2NZ222 

□  2N2368 
2N2711 

2N3395 

2N3565 

_    2N3568 

□  2N363S 
n    2N3641-3 
n    2N3645 
C    2N3662 
D    2N36S3 

2N36^2 
2N3793 
n    2N4  140-1 

Zj  2N4248'Q 

□  2  N4  284-5 
3  2N4288-9 
n  2N4 290-1 


SaJe 
5  for  %l 

5for$l 
5  for  $1 

5  for*l 
Sforjl 
5  for  $1 
5  for  II 
5  forfl 
5  for  5 1 
5  for  $1 
5  for  II 
5  for  II 
S  for  II 

5  for  $1 
5  for  11 
5  for  1 1 

5  for  S 1 

5  for  $1 


UHF 


ILIDI 


NPN 
HIGH    POWER 

TRANSISTORS 


400 

2N3632 


mc 


23W.  3A. 


LOWEST   PRICES  ON 
LINEAR   AMPLIFIERS 


EACH 


\o^ 


Type  Use 

|[1  702    D.C.  Amplifier 
If  "  709    Operational  Amp 

710     Differential  Comparator 
1^  ,711    Sense  AmDlifier  . 


IRCHIL.D 

DECADE 
COUNTER 

958 

Guaranteed! 

With 
Spec.  Sheets' 


SILICON  RECTIFIERS 


^tiKsv 


tti 


1.5AMP 
2000  PIV 


2  AMP 
800  P  I V  for 


1  AMP 
4000  PIV 

RECTIFIERS 


L_J 


Term*;  n<hi  poslaic*.  Raled:  net  30.  coil's  23'^ 
Phone  Orden:  Wakefithi,  Mass,  (617)  245-3»2t) 
Retailr  211  Albion,  St.,  Wnkt^fJelfl.  Mass. 

^lANTIUMMEi CATALOG  ON:  Pirts,  RfCtifieri. 
J  Transistors,  SCfis,  KC/s,  Equijimint.   1  Oc 


POLY  PAKS 


P  O     BOX   942  A 
LYNNFIELD,  MASS 
01940 


WANTED:  Gonset  III,  #3357  VFO,  Manual  for 
#3226  VFO  For  sale,  measurements  Model  59  GDO 
Like  new  3135.00.  J.  Gysan,  53  Lothrop  St., 
Beverly  Mass. 

WANTED  100V,  200V,  GSB  tOO.  32S-1,  32W  1, 
SSB  100F,  HT^32(B),  RV^3,  T'4(X)  (B)  in  good  to 
fixable condition.  Jerry  Malone  W0 Ml  1/1,  27  Maple 
Ave,,  Cambridge,  Mass  02139. 

''HAM-A-RAMA.  The  5Th  Annual  Wood  County 
Ham-a-rama  will  be  held  Sunday  July  6th  at  the 
Fairgrounds  in  Bowling  Green,  Ohio.  Contact 
VVB8AYY,  Bradner,  Ohio 

THE  SHAWNEE  AMATEUR  Radio  Association 
better  known  as  SARA  will  be  holding  their  SARA 
Hamfest  on  the  first  Sunday  in  August,  August  3, 
1969,  at  the  Herrin  City  Park  in  Herrin,  Illinois. 
There  will  be  a  trading  line  and  prizes.  Tickets  can 
be  gotten  from  W9ERI  Bill  Johnson  502  Kenni- 
cott  in  Carbondale,  Illinois  62901. 

39TH-ARRL  WEST  GULF  Division  Convention 
August  15,  16  &  17,  Amarillo,  Texas.    For  an  ideal 

summertime  weekend  of  ideas,  fellowship,  enter- 
tainment, fun  {and  maybe  good  luck)  you  can't 
miss  at  $10-50  for  registration.  W5WX  Panhandle 
Amateur  Radio  Club,  Box  5453,  Amarillo,  Texas 

79107. 

FOURTH  ANNUAL  Mini-Hamfest,  sponsored  by 
:he  Rockford  Amateur  Raciio  Assn.,  August  17, 
1969  at  the  Boone  County  Fairgrounds  in  Belvidere, 
Illinois.    Lunch  and  refreshments. 


WE  PAY  HIGHEST  CASH  PRICE 

for  Electron  Tubes  &  Semiconductors 

I  til  mediate  Pavmeiit  on  Unused  Tubes 

H&  L  ASSOCIATES 

Eli/abethpori  Industrial  Park 
Eii^abeth,  New  Jersey  07206 

(201)  351   4200 


ALL  BAND  TRAP  ANTENNA ! 


Rfdurps    Inmiffcncr    And    #  VMP'or  ALL  Amateu'  Transmjtttri 

R««vrr.*"  *t?^«' »"rrd**'ide  W  Guaranteed  for  1000  WaT»  Pow- 

BecepHQn    Riti>j|per        romplere  \     er.       Light,   weal,   Wfeatherproof. 

vhjih  "^^  ft  ^*  ohm  feedtmt  Scaled:  rrtonanT  lrdp%  fnt  natice  ■nd  lU  cJa^^  radio 
trtiAreuFsl  Mtmmitei.  5  lepuifatt?  jnunriii^  wiih  betlrt  pcrfDrmunLci?  guaranleed 
«0-10-20'l  SID  meter  hiind*  f  ompk-U"  I  fl^  ft  SI*'>S  40  ^0  1  ^1^1  meter  Ka  mis, 
54  fl  {hL*il  ftir  world-wiilB  vhort  *iivi'  rci^cptinnl  iH.  9  5  Send  nnly  S  i  00  itJivh. 
L-k<  mo!  ^nd  pay  ppstniiiii  b:*Upk;i'  (  OU  plus  po^uijt*  nn  *mval  in  ntm  fuii  priLfj  foi 
nu^i-E^jaJ  Jcljvctv  <  jnipkle  Ln^lriNLiLlHm^  include  J, 
U  ESTER  \     EltCTkOlNlCS  Dfpr     A  Kcirnev    NebriAa     &*847 


PRICE  WAR!! 

WE  BEAT  ALL  AND  ANY  OFFERS  if 
you  have  the  equipment  we  want!  Urgent- 
ly need  any  type  of  lab  grade  test  equip- 
n>ent,  and  military  electronics  such  as  Gen. 
Rad.,  HP,  Tektronix,  ARC,  GRC,  TED, 
PRO,  VRC,  ARM.  URR,  APW,  etc.  Tell 
us  what  you  have  and  what  you  want  in 
first  letter!  WE  PAY  FREIGHT! 

COLUMBIA  ELECTRONICS 

Dept.  7  4365  W.  Pico    Blvd. /Los  Angeles/Cal.DOOl  9 


i 


1 
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LIBERTY 
PAYS 


MORE! 


LIBERTY 
OFFERS 


MORE! 


WILL  BUY 
FOR  CASH 

ALL  TYPES 

•  ELECTRON  TUBES 

•  SEMICONDUCTORS 

•  Military  Electronic 

Equipment 

•  Test  Equipment 


fv 


PRESTEL  FIELD  STRENGTH..METER 

(Model    6T4G1 

Frequency    Range:    40    +0    230 

A        ^^— u^».J**  ^^^     ^^^    ^^     8^^     Megaherh. 

^  J  CaiJbrafed     outword     from     10 

to   50,000   Microvol+s.   No+hlnq 

makes  it  easier  to  properly  and 

speedily  find  the  correct  place 

y       to    install    TV.    FM    and    Conn- 

munlcation   Antennas.  You  can 

nneastire    and    hear   the    signals 

with    this    4^/2    volt    battery    economically    powered 

unit.  There   is   nothing    else   like   it  I 

Only  $120.00 

F.O,B.  New  York 


WIRE,  WRITE,  PHONE  COLLECT!  WE  PAY  FREIGHT  ON  ALL  PURCHASES  WE  MAKE 


Liberty  Electronics,  Inc. 

548  Broadway,  New  York,  Now  York  10012,  Phone  212-925-6000 


•Altec-Lansing  P.L.  deck,  conimyous  tone,  private  line, 
encorder/decorder.  Used  with  twvo*way  radio  sysiem. 
cornplete  with  all  tubes.  $4.95 

•Citizen  Band  Walkie-T alkies.  Now  factory  -  seconds  in 
origrnal  packing,  AS  (S*  2  for    -      $4.95 

*8Bmh     toroid  coils,  potted.  5/S1,      .unpotted  5/S1-50 
•AN-PRC-9  Walk le- Talkie.  Ilghl  weighty  low  power,  bat* 
tefy  operated  FM  radio  receiver  and  transmitter.  2 7- 38. 9 
mc,  continuous  tuning  frequency  control:     MO;  power 
out  0.9  watts;  power  source:      BA-279/U   battery.   .  , 
Physically  good,  .  .electric  unchecked^  S3 7,50  each 
•Just  arrived.  .  .Connmercial  Tube  Checker.  .  .transistor* 
ized.  .  .will  check  late  type  tubes.    New.  .  .less  casing.  . 
$24.95  each, 

'1,000  kcxtal  for  LM  or  BC  221  Frequency  Meter,  $4.95 
*HS'46  Boom  Mike  and  ear  phones  combination,  for  ham 
or  pilot  use.  $6.95 

•  AN-PRC-6  FM  handy-talky.  frequency  range  47  to  55.4 
mc.  1  crystal  controlled  channel,  power  out:  0.25  watts 
power  source:  BA-270/U.  .  .physically  very  good  condi- 
tion. ,electricity  unchecked,  $25.00  each. 
•2C39A  tubes,  checked  out,  S4.95  each. 
•Close  out  on  11/16  inch  tape  for  Model  14  reperf  box  of 
40  rolls  $4.95 

*Air  to  Ground  Watkie-Tdlkie.  easily  converts  to  6  &  10 
meters.  .  Jight  weight:  3  1/2  pourvds,  115  135  mc.  uses 
"D"  flashlight  batteries.  .  .also  operates  on  30  40  mc 
(ground  to  ground),  all  trmnsistorizsd.  .  .built  in  squelch* 
These  powerful  units  are  new  and  butit  by  Hetlicrafter  for 
use  in  Viet  Nam,  Less  crystal;  price  includes  manuaL 
$139.50  each. 

Calrf.  buyers  add  6%  tax. 

J.  J.  GLASS  ELECTRONICS 

1624  S.  Main  St.,  Los  Angeles,  California  90015 


INDEX  TO    ADVERTISERS 
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ArTV4tl»ut  EIbc    Supj>ly,    10  11 
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ONLY  WRL  MAKES  THIS  OFFER 


^■t*> 


&ALAXr      6r550 


/ 


ll 


'A 


*■* 


I^Tv 


»if«ief>K»* 


twciTiw 


■•L/vn; 


#1* 


The  Powerful  New  Galaxy 
GT-5."5(>  TRANSCEIN  EK 

Th<.'  j^ruatest  bivak-thruii^li  in  1969  TrunscciM-iN 
is  Cialaxy  Elet^trnnics  '*hot"  tu-w  Crr-5-5(K 

It  has  all  tlir  urt^it  (|nalitit^s  nCCIalaxy  t*iiKint*t'riiiK, 
phi-s  a  lot  c)t  UJ'<^**i^  tH'vv  ttnitiires  — vet  is  still  a  coiiipat-t 
ll«/4  X  12%  xfi", 

Tlu*y  ciill  it  '*II<)T,  Husky  and  HaT>dscin,e'*  and 
yiin  will  lia\c  iu  amt*e!  Tlir  (rr-55(J  lias  iww  Power. „ 
550  watts  SSB,  is  LMi^inent^d  likt'  a  iine  watch  and  is  a 
real  heant\\  Now  available  with  a  coitiiilete  line  nf 
handstiine  matehed  aeeesstnies. 


"You've  Heard 
about  it— read  about  it 

NOW  IRY  IT 

on  a  Two  weal? 

FREE  TRIAL 

in  your  Home! 

—the  Exciting  NEW 

Gr-550 

FIVE-BAND 

TRANSamRl 


"If  you  don't  agree  this  is  the  greatest  RIG 
Money  can  Buy— just  send  it  back  to  us!"* 

■  We  have  the  great  new  GT-550  in  stock  and  weVe  so  confident 
you'll  like  it  tliat  we're  going  to  let  you  try  one. -.actually  operate 
it  yourself  on  *'no  risk"  two- week  FREE  trial  in  your  home!  Write 
us  for  Free  Twci-Week  Trial  information.* 


Rememl>er,  WRL  gives  the  highest  trade-in  on  your  present 
ecinipment... offers*  an  easy  monthly  payment  plan  {no  finance 
company  — direct  with  us.) 

Check  olT  your  interests  and  mail  in  coupon! 


Larry  Meyerson 

World  Radio 
Labs 


"The  House  the 
HAMS  Built!" 
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WORLD  RADIO  LABORATORIES  DepK  73BB43 

3415  West  Broadway^  Council  Bluffs,  Iowa     Zip  51501 

Please  scud  luc  titv  julfoiciit^:  (lO.B.  Council  li!uff\,  Iowa 

D  Information  nii  GT-55()  2-Wet  k  Trial    D  Quote  nie  a  trade 

D  Free  (iaiaw  GT*oryO  Bnichiire 

n  Free  UifiW  URL  Catalog 

n  Giilaxy  GT-55(*  Transceiver  ($475) 

n  S(^55^  speaker  Console  ($  25) 

n  AC4(H>  Supply  (S89.95) 


) 


n  Fiielused  is 

Money  Order 
n  Check 
D  Charge  it 


Name 


Call 


Address 
C;ity 


State 


Zip 
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ont^  comments  from 
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'^Tfte  TR-4  Is  the  best  rtg  I  have  ever 
known  to  Ise  macie.  Glad  to  own  one/' 

Dart  Tangorra,  WA7FWH 
Tacoma,  Wash. 

^'Finally  %%X  what  I  wanted!" 

Ronald  E,  Lyons,  WB2BQX 
Oakhurst,  N*  J. 

"A  $uperb  piece  of  equTpmentp  no 
comments  necessary. 

C.  G.  Noakes,  G3UHR/V02 
Labrador  Cityi  Newfoundland 

"Great  rtg-First  contact  was  an  0N5 
in  BelK^um/' 

Bill  Busse,  WA9TL1M 
Mt,  Prospect, 


''Best  gear  i  have  had  the  pleasure  of 
working  with.  Receiver  is  exception* 
aify  sharp  and  stable," 

AlbertV.  Mitchell,  WA9BUP 
Jeffersonvllle,  Ind, 

"Nothing  to  comment,  except  that  my 
TR'4  Is  a  real  jewel,  and  I  am  very 
satisfied  with  it,  1  would  like  to  re* 
ceive  the  catalogue  of  your  products." 

Joe  Braz  Ribeiro,  PY4UK 
Monte  Carmelo  (MG)  Brazil 

"A  very  FJ.  piece  of  etjtrlpment  Audio 
very  nice^  especially  on  SSB|  which  Is 
rare/' 

Thomas  F,  Totten,  Jr,  WB2GZR 

Saratoga  Springs,  N.  ¥• 


"Running  It  with  a  Mosley  'Xlasslc*' 
beam  and  proves  a  most  fine  and  nice 
transceiver.  Really  proud  of  it*' 

Orlando  Escudero  0.,  CE-3-0E 

Santiago,  Chile 

"Looks  good-sounds  good-very  well 
pleased  with  performance," 

Wayne  M.  Sorenson,  WA0ETL 

St.  Paul,  Minn, 

"Have  had  Drake  2-B  for  three  years. 
Knew  that  TR-4  was  same  Good  Stuff," 

Charles  E,  Bishop,  WASFTT 
Columbus,  Ohio 

"Just  what  I  always  wanted." 

Daniel  K  Hamilton,  WAAWXQ 

Ashland,  Va. 

"Why  not  build  a  good  6  Meter  SSB  S. 
AM  Transceiver  ,  .  ,  hurry  up,  I'm 
waiting/' 

Harold  A.  Zick,  WAS tPZ 
Creve  Coeur, 


"Eicellent  equipment." 

W.  T.  Newell,  WB6UZU 
Paim  Springs,  Calif. 

"O.K.  100  1 100.  RV-4:  0,K7W-4:  0,K*/ 
L^;  0,K.  Very  Good!" 

Franscisco  Fau  Campmany,  TU2-FAU 

San  Jose  de  Costa  Rica 

"A  beautiful  piece  of  equipment.  My 
second  piece  of  Drake.  The  first  was 
a  2-B  and  this  sold  one  friend  an  R*4 
receiver  and  another  a  TR-4.  We  are 
Drake  minded  here  in  town.  Many 
thanks." 

Charles  E.  Boschen  Jr.,  WA4WXR 

Ashland,  Va« 


"I'm  sure  this,  like  the  other  Drake 
equipment  I  have,  is  the  finest  money 
can  buy.  YOU  MAY  ClUOTE  ME  ON 
THAT-" 

C.  E,  (Ed)  Dyncan,  WA4BRU 
Greenville,  S,  C, 

"I'm  a  real  happy  man  with  it.  Does  a 
real  good  job  of  getting  thru," 

Jerome  D.  Lasher,  W2RHL 
Hamburg,  N,  Y, 

"Replaces  my  TR-3,*' 

D.  G.  Reekie,  VE  6  AFS 

Calgary  Alberta  Canada 

"Finest  performing  gear  I  have  ever 
had  the  pleasure  of  operating." 

Milton  C.  Carter,  W2TRF 
Lakewood,  N.  J, 

"PS  Several  months  have  passed  .  .  . 
I  ROW  employ  TR^4  as  mobile  unit  and 
base  station.  E  have  logged  more  than 
1000  contacts,  many  being  rare  DX,  I 
am  looking  forward  to  owning  a  second 
unit  to  be  used  strrctly  for  mobile. 
To  date  TR-4  has  been  trouble-free," 

Milton  C,  Carter,  W2TRF 
Lakewood,  N.  J. 

"Well  pleased." 

Rev.  James  Mohn,  W3CK0 

Lititz,  Pa, 

"1  am  delighted  with  Drake  gear.  This 
Is  the  second  of  your  transceivers  for 
me.  I  have  used  a  TR-3  in  my  car  for 
about  2V2  years—only  trouble;  replac- 
Ing  a  fuse!" 

Guy  N.  Woods,  WA4KCN 
Memphis,  Tenn* 


^*A^\  the  ham  who  owns  m  Dra\e  TR^4'' 


...or  write  for  details.,. 


Dept  379   R.  L.  DRAKE  COMPAiyY 


540  Richard  St,,  Miamisburg,  Ohio  45342 
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